SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

General Description

The GPAK product family is based around Renesas Electronics Corporation's proprietary Zero Static Power ASM
(Asynchronous State Machine). This machine is fault tolerant and operates continuously over a wide voltage range with very
low latency. The SLG46880/81 provides a small, low power component for commonly used Mixed-Signal functions. The user
creates their circuit design by programming the one time Non-Volatile Memory (NVM) to configure the interconnect logic, the 10
Pins, and the macrocells of the SLG46880/81. This highly versatile device allows a wide variety of Mixed-Signal functions to be
designed within a very small, low power single integrated circuit.

Key Features

m Two High Speed General Purpose Rail-to-Rail Analog m Crystal Oscillator
Comparators (ACMPxH) m Analog Temperature Sensor
m Two Low Power General Purpose Rail-to-Rail Analog m Power-On Reset
Comparators (ACMPxL) m Wide Range Power Supply
m Two Voltage References m 25V (8 %)to 5V (x10 %) Vpp
= Two Vref Outputs m 25V (8 %)to 5V (10 %) Vpps (Vpp2 < Vpp) for
m Twelve Combination Function Macrocells SLG46880
m One Selectable DFF/LATCH or 2-bit LUT m 1V (£5%)to 1.8V (x10%) Vpp, for SLG46881
m Four Selectable DFF/LATCHES or 3-bit LUTs m Operating Temperature Range: -40 °C to 85 °C
m One Selectable Pipe Delay or Ripple Counter, or 3-bit m RoHS Compliant/Halogen-Free
LUT m 32-pin STQFN: 4 mm x 4 mm x 0.55 mm, 0.4 mm pitch
m One Selectable Programmable Pattern Generator or
2-bit LUT

m Four Selectable 8-bit CNT/DLYs or 3-bit LUTs

m One Selectable 16-bit CNT/DLY or 4-bit LUT
m Asynchronous State Machine

m Twelve States

m Four Dynamic Memory Macrocells

m f(1) Computation Macrocell with Dedicated ACMP
m Serial Communications

= 12C Protocol Interface
m Programmable Delay with Edge Detector Output
Deglitch Filter or Edge Detector
m Three Oscillators

m 2.048 kHz Oscillator

m 2.048 MHz Oscillator

m 25 MHz Oscillator

Applications

Personal Computers and Servers
PC Peripherals

Consumer Electronics

Data Communications Equipment
Handheld and Portable Electronics
Smartphones and Fitness Bands
Notebook and Tablet PCs

Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 1 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Contents
L€T=1 1= = T L= o2 T ] £ o o SR 1
G == U= 1
X o o] Lo 14 o] 4 £ OSSR 1
LI = 1o T =T - 4 9
72 13T T N 10
2.1 Pin Configuration - STQRFN- 321 ..ottt et s e et e e e et e e enbe e e et b e e eanseeesnneeeanaeenans 10
B 0 F= T T =] =3 o 12
3.1 Absolute Maximum RatINGS ......cooiiiiiiiieiiie ettt e e e et e e e e e e et e et e s nne e s e ean 12
3.2 Electrostatic DiSCharge RatiNGS ......coociiiiiiiiiii e et e et e e e 12
3.3 Recommended Operating CONAItIONS  ........cooiiiiiiiii et eanre e 12
R o 1= Tt Tor= | I O g F= T Tor (= 1 (o ORI 13
3.5 TIMING CharaCteriStCS .....cciiiiiiiii et e e e e et e e e e et e e e e e e e sbeeeeeeeasssaeeeeeesnteeeeessnnsaeeeaeannnes 23
3.6 OSCIllator CharaCteriSTICS .......ueiiiiieeiii ettt e ek e e et e st e e e s bt e e e et e e enneeeensbeeeanteeesnneeeaneeenans 27
3.7 Analog Comparator CharaCteriStiCS ........c.ciiiiiiiiiiii et esnne e 29
3.8 Analog Temperature Sensor CharacteriStiCS ...........oooiiiiiiiiiii e 31
4 User Programmability .........ccccceiimmiiiis s s s e 34
L0 L0 0 T N 35
LS00 I L N T S OUROSPR 35
5.2 PUl-UP/DOWN RESISTOIS .....ieiiiiiiei ittt ettt e ettt e e e et e e e e e st aeee e aatbaaeeeesasbasaeeeeaassneeeeeeansanneeaaan 35
5.3 100 NS DEDOUNCE DEIAY .....ooiieiiiiieeie ittt et e et e et e et e e et e se et e et e e s e e s e e eas 35
5.4 Fast Pull-up/down dUFNG POWEI-UD .......cociiiiiiiiiiiii itttk r e st e e e s e e et e e sneeeanneenae 35
5.5 Digital INPUL LAICH .tk et s e e r e e e et et e e et e e b e e et r e e s e e e e naa 35
5.6 GPO OUIPUL SKEW ...ttt et e e e et e e e e ettt ee e e e e eatbaeeeeeeasbeeeeeeaebsseeeeseasssseeeeesnseeeaessnnsseeeaeannses 36
5.7 Ultra-Low Power Digital INput (SLG46881 ONIY) ...ooeiiiiiiiiee ettt e e e e e e e s seaeeaaeenaes 36
5.8 GPI 1O STIUCIUIE (VD) «vevveeuretireeitie ittt ettt st sttt et set et b e ettt e et e e b e e et e et h et e an e e se bt et e e be e een e e sarenane e e 37
5.9 GPI with Input Latch [O Structure (VD) «.eeoeeee oo 39
5.10 GPI with I°C Mode 10 Structure (VDD) +eeeeereeremite it s 41
5.11 GPIO with Matrix OE 10 Structure (Vpp OF VDD2) eeeieeeiiiiiii i e s 43
5.12 GPIO with Matrix OE and Input Latch 1O Structure (Vpp OF VDD2) «-veeeeeriieriieiiiniie et 45
5.13 GPI with Input Latch and Crystal Input O Structure (Vpp) .eeooeeeeerrieiieiieesecieeie et 47
5.14 GPO Register OE [O Structure (Vpp OF VDD2) «-eeereeririeieertiiie ettt ettt ettt st sre e s sne e 49
5.15 10 Typical PerfOrMAaNCE ........oooiiiiiiiiii ettt s e bt e e st e s et e et e e et e e e s e e e anneenaes 50
L0 o1 T T o2 £ oY T 11 53
6.1 MatriX INPUE TADIE ..otk e et sa e e e bt e e s te e e sane e e et e e e st e e e saneeeanneenae 54
oY = () O UL o1V A =T o) [N PSPPSR 55
6.3 Connection MatriX Virtual INPULS ......coioiiiiiiie e et e e s et e e e e e et e e e e e e sateeeaessentaeeeaeannes 58
6.4 Connection MatriX Virtual QUEPULS ......cooiiiiiiiiiiiee et e ettt e e e e et e e e e e et e e e e e s sateeeeessnsbeeeaesnnes 58
7 Combination FUNCLiON MACIOCEIIS ........ ..o e e e s e mme e s e e s s mn e e e e e s mmn e e e s s s emmnneeesnsmnnnns 59
7.1 2-Bit LUT OF D Flip-FIOPp MACIOCEIIS .....coiiiiiiiiie ettt ettt e et e e nne e e s e 59
7.2 2-bit LUT or Programmable Pattern GEeNerator ..............ooiiiiiiiiiiiee ettt 61
7.3 3-Bit LUT or D Flip-Flop with Set/Reset MaCrOCEIIS ............cooiiiiiiiiiiiie et a e 63
7.4 3-Bit LUT or Pipe Delay/Ripple Counter MacCroCell .............cooiiiiiiiiiiiiiie ettt e e s saae e e e e 69
7.5 3-Bit LUT or 8-Bit Counter/Delay MaCIOCEIIS .........cccooiuiiieiiiiiiie ettt e e e e e e st e e e e s snabeeaaesnees 73
7.6 CNT/DLY/FSM TimiNg DIGGramS .....cccuiiiiiiieiitiie ettt etttk ettt e e e r e e e ste e e sane e e et e e et e e e sanneeanneenaes 78
7.7 4-Bit LUT or 16-Bit Counter/Delay MacroCell ............ocuiiiiiiiiiiii et 87
7.8 Wake and SIEEP CONIIOIIET .......coiiiiiiiie ittt ettt e e h e e st et e s et e et e e easn e e e snneeanneenan 90
8 ANAIOG COMPATALOLS ....ccoiiiiiiceeiiiiiiiisrreriessssre e e s ssssssseessssssssseessasssnneeeesaasssseeseassannseesasanneeeeaaaamnseeeassssnneeeeasssssnansenssssnnnnssnnsnnn 95
T @1 | 0] o I =Yoo [ BIT= T =12 I PSPPSR 96
8.2 ACMPTH BIOCK DIAQIam ....eeiiiiiiiiiiiiee ettt ettt e e et e e e e ettt e e e e e eatbe e e e e e eetbeeeeeeaabsaeeaeaaassseeeeeasnteeeeassnnsaeeaaeannnes 97
8.3 ACMP2L BIOCK DIBGIaM  ...eeieeiiiee ettt ettt etttk e st e st e e e h e e e s te e e ean et e et b e e e nbe e e naneeeanneenan 98
8.4 ACMP3L BIOCK DIBGIAM ...ttt ettt ettt ekt e bt e s e e e e h et e e te e e e et e e b e e e neeeesanneeanneenans 99
8.5 ACMP Typical PerfOrMAaNCE .......cooiiiiiiiie ittt ettt e b e et e e e e b e e anre e e naneas 100
9 Programmable Delay/Edge DeteCtOr ..........ciiiiciieiiiicieerisssssseesssssssseessssssnnseessssssns s e s sesssssnnesesssssnessssssssnnssssssssnnensssnsnnn 104
9.1 Programmable Delay Timing Diagram - Edge Detector OULPUL ............eoviiiiiiiiiie e 104
10 Additional LOGIC FUNCHION ........ooiiiiiiie i s e s s sseer s s s sssn s s s s s sssn e e s s s s sn e e e e e s e smme e e e e s s mn e e eeansneneneasssnnnnesnnnsnnnnn 105
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 2 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

10.1 Deglitch FIEr/EAGE DEECIOT ........eeiiiiiiiiitee ettt rbe e e nen e nnees 105
11 VOItage REFEIENCE ........eeeeeiiiicc ettt es s s e s e s s s sme e s e s s s mne e e s e s nne e e e e e ssann e e e e e s s smeeeeeaa s mneaeeaaasnseeenaasssnaneneassssnnnnsnnnssnnnn 106
11.1 Voltage REfEreNCE OVEIVIEW .......cccuiiiiiiiiiiii ettt e et e e e e et ee e e e et teeee e e e ssaeeaeeesnseeeeeesnnseeeeeesnnsneees 106
LAY A= IS T [ Tox o g R =T o] [ SRR 106
11.3 Truth Table for Vref0 Buffer and Output SWitch CONtrol ...........cooiiiiiiiiiii e 107
11.4 Truth Table for Vref1 Buffer and Output SWitch CONtrol ...........cooiiiiiiiiiiie e 107
T1.5 Vref BIOCK DIGQram .....coooieiiiiiie ettt ea et ettt e st e e e e e at et e sn e e s abe e e e nn e e e nnees 108
LRI (=) o= To [ (= To U1 = o) o [P PPR 109
72 03 oY 3 1 15V SRR 111
L I C T o= T =TI B T=TTor ] ) (o) o HR PSSP 111
L @ L Tet 1 =1 (o T O 0 ) SR 112
12.3 OSCIllAtorT (2.048 MHZ) ..ottt e e e e e et e e e sttt e e ettt e e saseeesnseeeasseeanseeesnnaeesnneeeeanseeennees 113
L O Tl 1 =1 (o 2 2 T Y ) SR 114
L2 T O T Yo Qo 1= 4= USSR 114
12.6 CryStal OSCIllAtOr ........eiiiiiiiiiiie ettt e e et e e e e et e e e e e et beeeeeeaaasaeae e e ssssaeaeeasnsbeaeeesssbeeaeeeenraneeeean 116
12.7 EXTEINAl ClOCKING . .eiiiiiiiiiiieeie ettt e ettt e e e e ettt e e e e et e e e e e eaasaeaeeeeassssaeaeeasnsbeeeeeessbanaeessanbeneeenan 116
12.8 OSCillators POWEIr-ON DEIAY ........cueiiiiiiieiie ettt ettt a b e s rn e e s sbe e e e eane e e nnees 117
12.9 OSCIllATOrS ACCUFACY ....eeiiiiieiiee ettt ettt et e et e e e e e h et e e ek bt e e sate e e s e b et e et e e esn e e e nanee e s be e e enneeenne s 119
L I o3 =Y T T 4T == - 122
LR I C T aT=T e I @] o1 =1 o] o PSSP 122
T3.2 POR SEUUENCE ..ottt et e e e ettt e e e oot bt e e e e e baa e e e e e e sasseeeeeesateeeeeesansaeeeeeeanssseeaeeesssbeeaesannsbanens 123
13.3 Macrocells Output States During POR SEQUENCE ........uuiiiiiiiiiiiie ettt e et ee e e et eaa e e eraeeee s 123
14 Asynchronous State Machine SUBSYSEEeM ... —————— 126
14.1 ASM SUDSYSIEM OVEIVIEW ......oiiiiiiiiietie ettt ettt e rh et e e et e e e na et e et et e s e e s e e e nenre e e naneas 126
14.2 ASM Subsystem INPUL SIGNAIS ......ooiiiiiiiiie ettt e e nnes 128
14.3 ASM Subsystem OUIPUL SIGNAIS ........coiiiiiiiiii it e e e e e e e e e e st b ee e e e ssbeeaeeeeebeneeeean 131
14.4 Basic ASM_SUbSYSIEM TiMING .....oviiiiiiiiiiiiie et e et e e e et e e e et ae e e e eaaeaeeaeessssbeeeeesssbanaeeeeanreneeenan 133
14.5 ASM POWET CONSIAEIALIONS ....coiiitiiiiitiii ettt ettt e bt e e sttt e e eate e e s ma e e e et ee s meee e saneeeeaneeeeaneeeenaees 134
14.6 Asynchronous State Machines vs. Synchronous State Machines ..o 135
14.7 ASM Special Case Timing ConSIAEratioNS ..........cuiiiiiiiiiiiiiiii e s 135
15 Asynchronous State Machine Macrocell ... 141
15.1 Asynchronous State Maching OVEIVIEW ..........cccueiiiiiiiiiiii e e e e e e e e st ae e s e baeeee s 141
15.2 ASM MacrocCell INPUL SIGNAIS ... .oveiiieiiiiiiiee ettt e e e et e e e e et aeaeeaaasbeeeeeessbaeeeessanraneeeean 142
15.3 ASM Logical vS. PRYSICAI DESIGN ....eoviiiiiiiiiiie ittt ee ettt e et e e e e ae e e e et aeaeeaaasbeaeeeessbenaeeseenrannaenan 145
16 Dynamic Memory MacCrOCeIl .........coeiiiiiiiiie i e e a e e R n e 147
16.1 Dynamic Memory MacrOCEIl OVEIVIEW .........couiiiiiiiiiiie ettt e e e e eene e nnes 147
16.2 DMO_0 and DMO_1 Macrocell ArChItECIUIE .........c.uiiiiiiiiiie e 148
16.3 DM1_0 and DM1_1 MacrocCell ArChItECIUrE ........eeiiiiiieieie e et e e e raee e 149
16.4 DMX_X MacroCell INPUL SIGNQAIS ........oiiiiiiiiiiie e e e e e e e e e e e eant b e ee e e e ssbaeaeeeeebaneeeean 150
16.5 DMxX_X Macrocell OUIPUL SIGNAIS .......ccoiiuiiiiieiieiiiie et e e e e e e e e et e e e e e stbeeaeeeeebeneeeean 152
17 (1) Computation MacCFOCEII .........ciiiiiiiii e e e eeear e e n e e nnr e an 154
17.1 (1) Computation MacroCell OVEIVIEW ..........cccuiiiiiiieiiiie ettt et e e e 154
17.2 (1) Computation Macrocell ArChItECIUIE ..........oo i 155
17.3 f(1) Computation Macrocell INPUL SIGNAIS ........cc.vviiiiiiiie e e et e e e raeeee s 155
17.4 f(1) Computation Macrocell QULPUL SIGNAIS .........eiiiiiiiiiiie e e et e e e raeeee s 157
17.5 (1) COMMANA REGISTEIS ......veiiiiiiiiiiie ettt e et e e e sttt e e e e et a e e e e esaebaeaeeasssbeeeeeessbanaaeseanbeneaenan 157
17.6 f(1) TypiCal PErfOrMAaNCE .........oiiiiiiiiiiii ettt e et e s s e e e nbe e e e aan e e e nnees 164
18 Matrix Interface MACIOCEIIS ... e e e n e e e e s s me e e e e s s mme e e e s e e smmn e e e s s e s amneeesaasssmneeseassanneesensasnnaes 165
18.1 MIO, MI1, and MI2 MacroCell ArChItECIUIE ...........oeiieeieeeeeeeee e et e e e e e e e 165
18.2 MIX MacroCell INPUL SIGNAIS ......coiueiiiieei et e e e e et ae e e e et tbaeaeeanasbeeeeeessbanaeeseenraneeeaan 166
18.3 MIX MacrocCell QUIPUL SIGNAIS .........eiiiiiiiiiiiie et e e e et e e e e e et eeaeeesasbeeeeeessbaeaeeesernneeeean 166
19 I2C Serial COMMUNICAtIONS MACTOCEII .........curvecueacrcsecsessesseessessesssesssssesssssssssssssessesssssssssssssssessssassessessssassssssssassssens 167
19.1 12C Serial COMMUNICALIONS MACIOCEI OVEIVIEW ............eveieeeeeeeeeeeeeeeeeeeeeee e eeeseeeeee e es e ee e 167
19.2 12C Serial Communications Device AArESSING ...veeiiiiiiie e e 167
19.3 12C Serial General LI L0110 T TSP PU PP OPRPPPR 168
19.4 12C Serial COMMUNICALIONS COMMENGS .............ovveieeeeeeeeeeeeeeeeeeeeeee e s ee s 168
19.5 12C Serial Command ReEGISTEI IMAD ...t e e e e e e e e e e et aaeaeeaaaes 172
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 3 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

19.6 12C Additional O o] (1] o F- S PP TP P PP U PP UPPPPI 173
{0 N E= oo T =Y 00T 0 T=T LT =TS Y T ) 176
21 Register DefinitioNs .......cccoiiiiiiiii i 179
2 I =T 1 =Y Y =T o R TSR 179
22 Package Top Marking System Definition ... ————— 343
23 Package INFOrMation ...........oceiiiiiiiiii i 344
23,1 STQFN HANAING ...ttt ea ettt b etk bt e s bt e s ae e e ke e sae e ea bt e ehe e e e e e sbbesmbeenbeeebbeenneenabean 345
A B2 To ][ [Ty TaTe I a1 o] 4o 0T 1] o TSR 345
24 Ordering INFOrMAtioN ........coiiiiiii e e e e e e e e e e e e e a R e R e e 346
24.1 Tape and Reel SPeCIfiCAtIONS .........oiiiiiiiiiiii e e e e e e e et e e e e e s e tbeeae e e eareneeeean 346
24.2 Carrier Tape Drawing and DIMENSIONS ........cueiiiiiiiiiiieiie ettt nr e e st e e s e e snn e e snnee s nanee s 346
25 Layout GUILEIINES ....ueeeiiiiiiiiiie it d SR e R R R R SRR R e R 347
LT o= 7 1 348
LAY LT T T 1= e T/ 351
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 4 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Figures

(o U = I = (o Tt QDT F=To [ =1 4 TP OO TP PP RO UP PRI 9
Figure 2: Steps to Create @ Custom GreenNPAK DEVICE ........cocuiii ittt e e e st 34
Figure 3: Digital Input Latch Timing DIagram .........coiiiiiiiiiiie ettt s et e e s e e e aar e e e nan e e nanes 35
Figure 4: Output SKeW TimiNg DIAGIaM ... ....coii ittt e st e e e e et e e e e s et e e e e e s sesaeeeaesasaseeaeeassssbeaaeessnsaaseeeesnssnneanean 36
Figure 5: SLG46880 GPI IO StruCture DIi@gram..........cccuuriiieiiiiiiie e ettt e ettt e s ettt e e e et e e e e s asate e e e e s sansbeaaeesnnsbeeaeeesnssaneaeean 37
Figure 6: SLG46881 GPI 1O StruCtuUre DIagram..........ccccuuiiieeeeiiiiie e e ettt e ettt e et e e e e e e e e s e sate e e e e s sansbeaaeesnnsbaeeeeesnssnneaeean 38
Figure 7: SLG46880 GPI with Input LATCH Structure DIiagram .........c.cooiiiiiiiiie it 39
Figure 8: SLG46881 GPI with Input LATCH Structure DIiagram .........c.cooiiiiiiiiie et 40
Figure 9: SLG46880 GPI with I2C Mode 10 Structure DIAGram ...t 41
Figure 10: SLG46881 GPI with I2C Mode 10 Structure (D] E=To | r=1 1 o RS PP USPPPN 42
Figure 11: SLG46880 GPIO with Matrix OE 1O Structure Diagram..............coociiiiiiiiiiiie et 43
Figure 12: SLG46881 GPIO with Matrix OE 1O Structure Diagram..............coocuiiiiiiiiiiiie et 44
Figure 13: SLG46880 GPIO with Matrix OE and Input LATCH IO Structure Diagram..........ccccceerieeiiiieiiiee e 45
Figure 14: SLG46881 GPIO with Matrix OE and Input LATCH IO Structure Diagram..........cccccceerimeeiiiie i 46
Figure 15: SLG46880 GPI with Input LATCH and Crystal Input 1O Structure Diagram ...........ccccovoeiiiiiiiiiiiecceec e 47
Figure 16: SLG46881 GPI with Input LATCH and Crystal Input O Structure Diagram ..........cccccoeoiiiiieiiiiieee e 48
Figure 17: SLG46880/81 GPO Register OE 10 Structure DIiagram ............ccocuiiiiiiiiiiiiiie e e e sarae e e e eavaee e 49
Figure 18: Typical High Level Output Current vs. High Level Output Voltage at T =25 °C.....c.cooiiiiiiiiiicieeee e 50
Figure 19: Typical Low Level Output Current vs. Low Level Output Voltage, 1x Drive at T = 25 °C, Full Range..................... 50
Figure 20: Typical Low Level Output Current vs. Low Level Output Voltage, 1x Drive at T =25 °C ....cceoiviiiiiiiiiiccieeee 51
Figure 21: Typical Low Level Output Current vs. Low Level Output Voltage, 2x Drive at T = 25 °C, Full Range..................... 51
Figure 22: Typical Low Level Output Current vs. Low Level Output Voltage, 2x Drive at T=25 °C ....ocovviiiiiiiiiieeee e 52
FIgure 23: CONNECHON IMATTIX ....eiiiiiieiiiieeciee ettt e e e e ettt e e e e e etta e e e e eestbeeeee e s abeeeeaesansaeeeeeeanssseeeeeasnsbeaaeeannsbaneeeesassneeannan 53
Figure 24: Connection MatriX EXAMPIE .........coiiiiiiiiiie et e ettt e et e e e et et e e s s e s e e e e e easateeaeeasansbeaaesannsbaeeeeesnsseneaeean 53
Figure 25: 2-Dit LUTO OF DD ......ooiiiiieiiiie ettt ettt ettt h ettt s e ekt e et e ne e e e be e e e an e e e nan e e e en e e e naneeenane s 59
Figure 26: DFF PoIarity OPErations...........oooiuiiiiiiiiiiiie ettt ettt eh ettt e e bt et san e e e b e e s aar e e e san e e e en b e e e naneeenane e 61
FigUure 27: 2-DIt LUTT OF PGEBN ...ttt ettt h ettt s e ek et et e s et e e bt e e e an e e e nan e e e ea e e e et e e e nane e 62
Figure 28: PGen TimiNgG DIAgram........c.ioi it ee et e e e ettt ee e e e e ettt e e e e e etaeeeeessaabeeeeaesasaeeeeeeassseeeeeasnsbeaaeeannssaeeesesnssneeanean 62
Figure 29: 3-Dit LUTO OF DR ..ottt e e e e ettt e e e e e et b et e e e s et e e e ee e s asaeeeeeeassseeeeeannsbeeaeeannsbaeeeeesnssnneannan 64
Figure 30: 3-Dit LUTT OF DFF2 ...ttt ettt e e e ettt e e e e et b e e e e e e et e et ee e e asaeeeeeeanssseeeeeannsbeeeeeannsbaeaeeesnssnneaenan 65
Figure 31: 3-Dit LUTZ2 OF D3 ...ttt ettt ettt sttt e b et et e e e e e bt e e e ear e e e nan e e e en b e e e naneeenane e 65
Figure 32: 3-Dit LUT3 OF DFF4 ...ttt ettt h et eat et e ek et e sttt e e e e e bt e et e e e ran e e e ea e e e st et e nane e 66
Figure 33: DFF Polarity Operations With NRESEL...........ooiiii e 68
Figure 34: DFF Polarity Operations With NSET..........oooi i e e e et e e e e st bar e e e e eaareaeae s 69
Figure 35: 3-bit LUT8/Pipe Delay/RipPIE COUNLET ........c.ueiiiee ettt ettt e e e e e e e et e e e e et be e e e e snsbaeaeeesasraeeaeean 71
Figure 36: Example: Ripple Counter FUNCHONAIILY ............uuiiiiiiiiiie et e e e e e ae e e e e eaaraaeaeean 72
Figure 37: 3-Dit LUTZ OF CINT/DLY ...ttt ettt ettt et skt sh et eb e e e te s e bt ekt ehs e e sbe e e abe e b et nbb e e et e e saee e beennnenareas 74
Figure 38: 3-Dit LUTS OF CINT/DLY 2.ttt ettt sttt h et she e e eb e e s eesab e ekt e ehs e e e bt e e abe e b e e ebb e e ebeesae e e beeannenaneas 75
Figure 39: 3-Dit LUTEB OF CINT/DLY 3.ttt ettt ettt ettt st be e sttt she e e sb e e e s ee e ab e ek e e ehe e e ebe e e abe e b e e ebb e e ebeenae e e beeannenaneas 75
Figure 40: 3-Dit LUT7 OF CNT/DLY4......o oottt e e e e e ettt e e e e st e et e e e st e et eeeaasseeeeeaassteeeeeasssbeaaeeannsbaneeeesassnneannan 76
Figure 41: Delay Mode Timing Diagram, Edge Select: Both, Counter Data: 3 .........cc.cooiiiiiiiiii i 78
Figure 42: Delay Mode Timing Diagram for Different Edge Select MOAES............coocciiiiiiiiciiiiie e 79
Figure 43: Counter Mode Timing Diagram without TWO DFFS Synced Up .........cociiiiiiiiiiiiieie e 79
Figure 44: Counter Mode Timing Diagram with TWo DFFS SYNCed Up ......cccooiiiiiiiiiiiiieiiee e 80
Figure 45: One-Shot Function TimiNg DIagram............eo ittt e e 80
Figure 46: Frequency Detection Mode Timing DIiagram...........coccuiiiii oot e et e st e et e s e e e e e e sare e e e e s snseeeeas 81
Figure 47: Edge Detection Mode Timing Diagram ........cooiiiiiiiiiie ettt e e e e e e et ee e e eeeaaaaaeeeeeaesesanaeanensnsenees 82
Figure 48: Delayed Edge Detection Mode Timing Diagram ...........cooiiiiiiiiiie i ittt e e e e s e e e e e s enseee s 83
Figure 49: CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 0) for Counter Data = 3.....84
Figure 50: CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP = 0) for Counter Data =3.......... 84
Figure 51: CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data = 3.....85
Figure 52: CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data =3 ......... 85
Figure 53: Counter Value, Counter Data = 3..........ooiiiiiiiiiie ettt e e e e e e e e e et e e e e e e saas e e e e e ansbaeeeeesassaaeaeean 86
Figure 54: 4-Dit LUTO OF CNT/DLY D...ooiiiiiiieiie ettt e e e ettt ee e e e e ettt e e e e s tb e e e ee s e nbaeeeaesasseeeaeeasaseeeeeaasnsbeeaeeannsbaneeeesnssnaeannan 88
FIGUIE 55: WS CONIIOIET ... ettt ettt et s e eh et eat et e et e e ke e et et e ea e e e be e e e an e e e nan e e e ea b e e e nanneenaneee 90
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 5 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Figure 56: Wake/Sleep Timing Diagram, Normal Wake Mode, Counter Reset is UsSed ..........ccccovceiiiiiiiiiiic e 91
Figure 57: Wake/Sleep Timing Diagram, Short Wake Mode, Counter Reset is Used ...........cccooeviiiiiiiiiiiiee e 91
Figure 58: Wake/Sleep Timing Diagram, Normal Wake Mode, Counter Setis Used ..........cccceveiiiiiiiiii i 92
Figure 59: Wake/Sleep Timing Diagram, Short Wake Mode, Counter Setis Used ...........ccccceiiiiiiiiiicciiee e 92
Figure 60: ACMPOH BIOCK DIGQIaM.....cccutiiiiiiiiiit ittt ettt et ettt e e b et et e e se e e e bt e e s aan e e e nar e e e anr e e e naneeenanees 96
Figure 61: ACMPTH BIOCK DIGQIaAM .....cccuiiieiiiiiiit ettt ettt s e e e b et e st e e ee e e e be e e s ean e e e sar e e e enb e e e naneeenanees 97
Figure 62: ACMP2L BIOCK DIGGIAIM ....ccoiuiiiiiiiiiiit ittt ettt et ettt e e b et et e e e e e e bt e e s aan e e e ear e e e enr e e e naneeenanees 98
Figure 63: ACMP3L BIOCK DIGQIAM .......cciiiiiiie ettt ee e e e ettt e e e e et e e e e e et e e e e e s e saeeeeeeasateeaeeaassbeaaeeasnsbaeeeeesnssnneannan 929
Figure 64: Typical Propagation Delay vs. Vref for ACMPxH at T = 25 °C, Gain = 1, Buffer - Disabled, Hysteresis = 0 ........ 100
Figure 65: Typical Propagation Delay vs. Vref for ACMPxL at T = 25 °C, Gain = 1, Buffer - Disabled, Hysteresis = 0......... 100

Figure 66: ACMPxH Power-On Delay vs. Vpp
Figure 67: ACMPxL Power-On Delay vs. Vpp

Figure 68: ACMPxH Input Offset Voltage vs. Vref at T = -40 °C to 85 °C, Input Buffer Disabled ...........ccccccoovviiiiiieiiiinnns 102
Figure 69: ACMPXxL Input Offset Voltage vs. Vref at T = -40 °C to 85 °C, Input Buffer Disabled...............ccccveeiiiiiieneeninns 102
Figure 70: ACMP Input Current Source vs. Input Voltage at T =-40 °C t0 85 °C, Vpp =3.3 V .ceiiiiiiiiiiiiiceeeee e 103
Figure 71: Programmable DEIAY ...........cooiiiuiiiiiiiiiiie ettt e e e e e et e e e e ettt et ee e e sa b eeeeeseaaseaeeeeeaanareeeeeeanteeeee e e naees 104
Figure 72: EAge DeteCtor OULPUL ... ..ooiiiiii ittt e et e et s e e e sae e e e e n e e e nn e e e saneeeenreenaes 104
Figure 73: Deglitch Filter/EAGE DEIECION .........oiiiiiiie et e e se e sene e e b e e 105
Figure 74: Voltage Reference BIOCK DIGQram.........coouii ittt et e s are e sne e seneeeenne e e 108
Figure 75: Typical Load Regulation, Vref = 320 mV, T =-40 °C to +85 °C, Buffer - Enable..........ccccceveeiiiieiiciiciee e 109
Figure 76: Typical Load Regulation, Vref = 640 mV, T =-40 °C to +85 °C, Buffer - Enable..........ccccccveviviieiiciice e 109
Figure 77: Typical Load Regulation, Vref = 1280 mV, T = -40 °C to +85 °C, Buffer - Enable.............cccccooeieviiiiiinniecc 110
Figure 78: Typical Load Regulation, Vref =2016 mV, T =-40 °C to +85 °C, Buffer - Enable..............cccciiiiniiiiiiiis 110
Figure 79: OsCillator0 BIOCK DIBGIaM .........eeiiiiieiiiie ittt etttk e et s e e e bt e e e ean e e e nae e e e sb e e e eate e e nne e e s nnneeeas 112
Figure 80: OSCillator! BIOCK DI@GIaM .........eeiiiiieiiiie ittt ettt s e e e bt e e e aan e e e nae e e e sb e e e st et e nne e e e naneeeas 113
Figure 81: OSCillator2 BIOCK DIAgIamMi........ccicuueiieeiieiiii e ettt ee e et e e et e e st e e e e e e aabaeeeeesantaaeaeeseasbaaeaesaasassaaeseaasssnnaeesssees 114
1o [ oI YA O [ Yo (S Tt =Y o1 T PRSP 115
Figure 83: Crystal OSC BIOCK DI@Qram..........coiiiiiuiiiiieiiiiiis e e et e e ettt ee e e e ettt ee e e s ettt eee e s eabaeseeseaassseeaeeaasseeeeessnnseeeeeesassees 116
Figure 84: External Crystal CONNECHION. ..........uiiiiiiiiiie ettt e ettt e s e e rar e e e e r e e nne e e saneeeenreenan 116
Figure 85: OsCillator STArtup DIBGIam ... ...oocueiiiiieiiie ettt ettt e et e et e st e s sae e e e e r e e e nnn e e sanneeenre e e 117
Figure 86: Oscillator0 Maximum Power-On Delay vs. Vpp at T = 25 °C, OSCO = 2.048 KHz...........cccooiiiiiiiiiiicc 118
Figure 87: Oscillator1 Maximum Power-On Delay vs. Vpp at T =25 °C, OSC1=2.048 MHZ .........cccceiiiiiiiiiiieiieceee 118
Figure 88: Oscillator2 Maximum Power-On Delay vs. Vpp at T =25 °C, OSC2 = 25 MHZ ......cccoiviiiiiiiicic e 119
Figure 89: OscillatorO Frequency vs. Temperature, OSCO = 2.048 KHzZ........cc.ovveiiiiiiiiiie e 119
Figure 90: Oscillator1 Frequency vs. Temperature, OSC1 = 2.048 MHZ...........coooiiiiiiiiiie e 120
Figure 91: Oscillator2 Frequency vs. Temperature, OSC2 = 25 MHZ.........ccoiiiiiiiiiiii e 120
Figure 92: Oscillators Total Error vs. TEMPEratUre ..........c..oi it e b 121
FIQUIE 93: POR SEQUENCE ......eeiiiii ittt ettt e et e e et e e e e et ee e e e eaatbeeee e e sasbeeeeeeeanbaeeeesaessaeeeeeaansseeeeessnseeeaeesnnsnnees 123
Figure 94: Internal Macrocell States during POR SEQUENCE...........occiiiiiiiie ettt a e 124
FIQUIE 95 POWETI-DOWN.........iiieiiiii ittt e e ettt e e e et e e e e eataaaeeeeeeaaeseeeeeesasbeeeee e e abseseeseassseeeesaansseeeeessnseneeeesnnsnnees 125
Figure 96: Asynchronous State Machine State TransSitionNS ...........cooiiiiii e 127
Figure 97: Connection Matrix t0 ASM SUDSYSIEM........coiiiiii et e et 128
Figure 98: ASM SubsySstem INPUL SIGNAIS.........cocuiiiiiii ettt e s ar e sn e e sneeeenre e e 130
Figure 99: Maximum 7 State Transitions out 0f @ GIVEN State............cccuiiii i 131
Figure 100: Maximum 11 State Transitions into GIiVEN STate............coociiiii i 131
Figure 101: ASM SubSYSteM INPUL SIGNAIS.......cciiuiiiiiieeei e et e et e e e et e e e e e e eae e e e e e e e snreeeeessnbeeeeeesasnees 132
Figure 102: State TranSItION .........cii ittt e et e e a et e et e e st e e nae e e e e re e e nne e e saneeeenre e e 133
Figure 103: State Transition TIMING ........veei ittt et e st e st e s rae e e e an e e e sne e e saneeeenrenean 134
Figure 104: State TranSItION .......c..iiiiiii ettt e et e e et e et e e st e e sae e e e e r e e e sne e e eaneeeenre e e 134
Figure 105: State Transition Timing and Power CONSUMPLION...........cccuiiiii i e e e e e e 135
1o [ I L0 = | I I = o131 oo PRSP 136
Figure 107: State Transition Pulse INPUL TIMING .......ooiiiiiiiie e e e e e e e e s et ee e e s essaeeeeeseasanseeeeesanees 136
Figure 108: State Transition - COMPEtNG INPULS...........iiiiiii et e st e s neree s 137
Figure 109: State Transition Timing - Competing Inputs Indeterminate.............ccocviiiiiiii e 137
Figure 110: State Transition Timing - Competing Inputs Determinable .............ccociiiiiii e 138
Figure 111: State Transition - SEQUENTIAL............ooo i e e e e et e e e e s etb e e e e e s essaaeeeeseasssaeeaeesasees 138
Figure 112: State Transition - Sequential TiMING .........coociiiiii e e et e e e e e e e e e e e e e s r e e e e e s sbeeeeeesesnees 139
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 6 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Figure 113: State Transition - ClOSEA CYCING.......uiiiiiieiiii ettt e e ar e e sr e e e sneeeetre e e
Figure 114: State Transition - Closed CyYCliNG TiMING ........uiiiiiiiiiiie e et e e e e e e e s e e e e s snbeee e e e s sneeas
Figure 115: Asynchronous State Machine State TransSitioNS ............coocuiiiiii i
Figure 116: 12 State ASIM MACTOCEIL...........uuiiiiiiiieee e e e et e e e e et ee e s eebee e e e s eeassaeeeeeassreeeeessnseeeeeesnsneeas
Figure 117: ASM MacroCell INPUE SIGNAIS ........ooiiiiiiiie ettt rn e s ar e e sn e e seneeeenre e e
Figure 118: ASM Macrocell OUIPUL SIGNQIS ......o..ueiiiiiie ittt e s e r e sne e s e e enre e e
Figure 119: DIMO_O/DIMO_T .. .ottt ettt ettt skt h e st e bt e b e e et e e eh e e £ et e bt e eh b e e a b e e ehe e ekt e eheeee bt e be e et e e nbeesmbeenneeeee
1o 1 =Y B2 O B T V1 1V e PSPPSR
Figure 121: DMO_O/DIMO_1 INPULS .....eeiieiiiieiiee ettt e e ettt e e e ettt e e e e eaat e eee e e satbeeeeeeenbaeeeesaassaeeeesaansseeseessnseeeeeesnnsnnes
Figure 122: DM1_O/DIMT_ 1 INPULS ....oeeiiiiiieiiie ettt ettt e e e ettt e e e e eaat e ee e e s sasbaeee e s e abaeeeeeeassaeeaeeaansseeeeessnseneeeesnnsnees
Figure 123: DMO_O/DIMO_T OULPULS ...ceeiutiieiiiiiiiteeii ettt sttt ettt et e et e st e e ek et e et e s et e e nan e e e ar e e e sneeesanneeenreeean
Figure 124: DM1_0/DIM_1 OULPULS ...coiiiiiii ittt ettt ettt ettt e e e et e et e st e e nae e e e en e e e snn e e saneeeenreeeae
Figure 125: f(1) Computation Macrocell ArChitECIUIE...........ooiuiii et
Figure 126: f(1) Computation Macrocell INPUt SIGNAIS ...........ccoiiiiiiii i e e s e e
Figure 127: f(1) Computation Macrocell QULPUL SIGNAIS .........cccuuiiiii i e e s e e e e e
Figure 128: f(1) Flowchart for Rising EAge DeglitCh............oiiiiiiie et
Figure 129: f(1) Flowchart for Average Function for Captured Data ............coocuiiiiiiiiiiiiii e
Figure 130: ACMPAF Power-On Delay vs. Vpp

Figure 131: ACMPA4F Input Offset Voltage vs. Vref at T = -40 °C to 85 °C, Input Buffer Disabled
Figure 132: MIX MacroCell ArCHIECIUME...........oiiiiiieee et e e e et e e e e e sae e e e e e e e s e e e e e e e snteeeeeesesnees

Figure 133: Basic CoOMMANA STIUCIUIE .........oiiiiiiiiiiie et e et e e e ettt e e e s et e e e e e es e e e e e e saannseeeeessnbeeeeeesnnsnees
Figure 134: I2C General TimMING CharaCteriStiCS. ... .uiiiiiiiiiii it e e e e s e ere e e e e s ente e e e e e snsnees
Figure 135: Byte Write Command, R/W = 0......ooiiiiiiii ittt ettt e et e e e r e e nne e e seneeeenre e e
Figure 136: Sequential Write COMMANG ..........ooiiiiiiii ettt s e s rae e e s e r e e e snn e e seneeeenne e e
Figure 137: Current Address Read Command, R/ = 1 ... et e e e e e e e
Figure 138: Random Read COMMANG ..........ooiiiiiiiiiiie ittt ee e e e et e e e e ettt e e e s et e e e e e e eaassaeeaeeasnsseeeeessnseeeeeeansnees
Figure 139: Sequential Read COMMEANG .........ccoiiiiiiiii et ee e e et e e e e ettt e e e e e sebee e e e s eaassaeeeeeassseeeeessanseeeeeesasaees
Figure 140: Reset COMMANGT TiMING ....oiiiiiiiiiiie ettt e e e e e e e e s e e e e e e aaebeeeeesansaaeaeeseasbaseaeseasssseeeseaassseneeesansnes
Figure 141: Example of 1’c Byte Write Bit MasKing........ccuuiiiiiiiiiie ettt
Figure 142: Analog Temperature Sensor Structure Diagram..........ccoiiiiiiiiiiiiie et
Figure 143: TS Output vs. Temperature, Vpp = 2.3 V0 5.5V .t
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 7 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Tables

Table 1: FUNCONAI PiN DESCIIPHION. ... ....eiiiiiiiiiiie ettt e et e e e e e ettt ee e e e setb e e e eeesabeaeeeesansseeeeeeasnteeesasansbeeeeeannsns
Table 2: Pin Type DEfiNIIONS ... ..ottt ettt e e e oottt e e e e e eatbeea e e e eakbeeeae e e anbeeeaeeaaanseeeeaeaannseeeaaaansaeeaaaaannes
Table 3: Absolute MaximUM RatINGS.........ooiiiiiiiiii et e et e e e e e ettt e e e e s etb e e e eessabeaeeeeeasssseeeeeasnteeesesannsreeeesannses
Table 4: Electrostatic Discharge Ratings

Table 5: Recommended Operating Conditions for SLGA4G880/81 .......ccccuuiiiiiiiiiie e 12
Table 6: EC for SLG46880 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted..............cccceeieriircieennnn. 13
Table 7: EC for SLG46881 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted..............cccceeeiiriircieennnn. 15
Table 8: EC of the I°C Pins at T = -40 °C to +85 °C, Vpp = 2.3 V10 5.5V Unless Otherwise Noted .............c.ccoeeeiiiininnnn. 19
Table 9: I°C Pins Timing Characteristics at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted.................. 20
Table 10: Asynchronous State Machine Specifications at T = 25 Co...c.cooiiiiiiii i 20
Table 11: Typical Current Estimated for Each Macrocell at T = -40 °C 10 +85 °C ......ooiiiiiiiiiiice e 22
Table 12: Typical Delay Estimated for Each Macrocell at T = 25 °C

Table 13: Typical Delay Estimated for F(1) @t T = 25 C....iiiiiii ettt e e e et e e e st e e e e e s nsbeaeaeeanes
Table 14: Programmable Delay Expected Delays and Widths (Typical) T =25 °C ....oooiiiiiiiiieiiee e 25
Table 15: Typical Filter Rejection Pulse Width @t T = 25 C ...oeiiiiiiiee ettt e e st e e e e 26
Table 16: Typical Counter/Delay Offset Measurements at T = 25 ®C ......ocuiiiiiiiiiiie ettt 26
Table 17: Oscillator0 2.048 KHz FrequeNCy LiMItS........c.eii ittt e e 27
Table 18: Oscillator0 2.048 kHz Frequency Error (Error Calculated Relative to Nominal Value) ............cccooecieiieiiiiieneeccs 27
Table 19: Oscillator1 2.048 MHZz FrequUeNCY LIMitS..........ocoiiiiiiiii et e et e e e e et e e e e e sate e e e e e ansbeeaeeennnes 27
Table 20: Oscillator1 2.048 MHz Frequency Error (Error Calculated Relative to Nominal Value) ...........ccccovvieiiiiiiniccinnnenn. 27
Table 21: Oscillator2 25 MHZ FreqUENCY LIMItS...........uiiiiiiiii e ee ettt e et e e e e et e e e e e steee e e e snsreeaeeananes 28
Table 22: Oscillator2 25 MHz Frequency Error (Error Calculated Relative to Nominal Value) ...........ccccccevieiiiiiiiiceicceeceees 28
Table 23: Oscillators Power-On Delay at T = 25 °C, OSC Power Mode: "Auto Power-On"............ccoooioiiiiiiiiiiieieeeeee e 28
Table 24: ACMP Specifications at T = -40 °C to +85 °C, Vpp = 2.3 V t0 5.5 V Unless Otherwise Noted............ccccocvvecernernns 29
Table 25: TS Output vs Temperature (OUIPUL FANGE 1) .....couuiiiiii et et e e e e et e e e e e s ste e e e e e snsbeeaeeannnes 31
Table 26: TS Output vs Temperature (OULPUL RANGE 2) .......viiiiiiiiiiiie ettt 31
Table 27: TS Output Error (OULPUL RANGE 1) ....ueiiiiiiiiiii ettt e ettt e e e e ettt e e s e e be e e e e e sessaeeeeeeasnteeeeesannsbeeeasannnes 32
Table 28: TS Output Error (OULPUL RANGE 2) ......iiiiiiiiii ettt e ettt e e e e et e e e s e ebe e e e e e saasseeeeeeasnteeesesannsreeeeeannnes 32
Table 29: MatriX INPUL TaDIE. .......oo e ettt e rr e e e et et et e s et e e b e e e bt e e nne e e s areee s 54
Table 30: MatriX OULPUE TADIE..........oii ittt e e ettt e e e ea s aee e e e e e aatbaaaeeasasbaeeeeesasbeeeeeseasaaeaeeeannsaneaeeans 55
Table 31: Connection MatrixX ViUl INPULS .......ueiiiiiii ettt e e e e e ettt e e s e et e e e e e e s e eneeeeeeasnteeeeessnsbeeeeeannnes 58
I Lol LR A o 1 O I O I U I = o SR 60
Table 33: 2-bit LUT Standard Digital FUNCHONS ............ooiiiiiiii ettt e et e e e e e e e e e e e sateee e e s sntbeeaeeennnes 60
I 1oL Z o o1 O I I 0 T = o RSP 63
Table 35: 2-bit LUT Standard Digital FUNCHONS .........coouiiiiiii ettt e s are e s 63
Table 36: 3-bit LUTO TrUTh TaDIE ......oc it ettt e ettt e e eat e e ettt e amt e e e amneee s anb e e e amteeesneeesaneeean 67
I 1oL A o1 O B I 0 T = o RSP 67
I Lol L TR E o1 O I I I U I = o SR 67
Table 39: 3-bit LUT3 TrUIN TaDIE ......oceie ittt e ettt e e sa e e ettt e e amt e e e st ee s anbeeeamteeesneeesaneeean 67
Table 40: 3-bit LUT Standard Digital FUNCHONS ............ooiiiiiiii et ee ettt e et e e e e et e e e e e sateeeaeesntbeeeeeennnes 67

Table 41: 3-bit LUT8 Truth Table
Table 42: 3-bit LUT4 Truth Table
Table 43: 3-bit LUT5 Truth Table
Table 44: 3-bit LUT6 Truth Table
Table 45: 3-bit LUT7 Truth Table
Table 46: 4-bit LUTO Truth Table

Table 47: 4-bit LUT Standard Digital FUNCHONS .........coouiiiiiiii ettt e e areee s 89
Table 48: WS ReGISIEI SEOINGS .. .eeiiiiiiiiiiie ittt e e e e et e e e e e ettbaee e e s eetbaeeeessabeseaaesaassseeeeeaannseeeeesansbeeeasannnes 94
Table 49: VIref SEIECHON TaDIE .........ooiiiie et ettt e e et e e et e e e sae e e e st ee e e neeeesmbeeeanteeesneeesannee s 106
Table 50: VIefOO TrUth TabIe. . ... ..o ettt e e e ettt e e e e e ettt e e e e e et e eeea e e e neeeeaaaannseeeaeeansaeeaaeaansnneaaaeannes 107
Table 51: VrefOT TrUth TabIe.... .o ettt ettt e e et e e e ne e e e sae e e e ebee e e ae e e e smneeeantbeesneeeeannee s 107
Table 52: Oscillator Operation Mode Configuration SEtNGS ........ccuviiiiiiiiiie et e e e 111
Table 53: External Components Selection Table............ooi i e 116
Table 54: Read/Write ProteCtion OPtiONS.........ccuviiiieiiiiiii ettt e e e ettt e e e e e et eeee e e e stbe et eeseesbsaeeaesassnseeeeeesnseeeeanns 172
Table 55: ASM Current State Bits CONfiQUIation.............ooiiiiiiiiiii e e e e e e e e e e e s saeeeeaeas 173
Table 56: REGISTE IMAP ......eeeetiiiit ettt ettt e ek e e et e e et e e e bt e a2 se e e e eRe e e e eh bt e e ae et e s a et e et r e e e e e e e s 179
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 8 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

1 Block Diagram
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2 Pinout
2.1 PIN CONFIGURATION - STQFN- 32L
- O o
58oao &89 99
o O Z2 o o o o A
O>0 006 0O
GPOO :I1 |3]2 Q Q Q Q& |2]7 |2]6 |2_|524|: GPI7
GPIOO ]2 (/_ _____ a 23 GPI6
GPIO1 [J3 | : 22] GPI5
GPIO2 []4 | P | 21| GPI4
GPIO 5 : | 20C]GPIos
GPI1 [J6 | | 19C]GPIO7
GPI2/SDA [17 o | 18 GPIOB
GPI3/SCL :|8|_9| ﬁ |1_1| |1_2| ﬁ ﬁ |1_5| |1_6|17|: GPO4
- Legend:
838560 2 Cé' 3
L3 66°5 5 TP- Thermal Pad

STQFN-32 GPI - General Purpose Input
(Top View) GPO - General Purpose Output

GPIO - General Purpose Input/
Output

Table 1: Functional Pin Description

ST.QFN Pin Name |Functions
Pin #
1 GPOO General Purpose Output or ACMP4F Input 1 or ASM1 output
2 GPIOO  |General Purpose 10 or ACMPA4F Input 2
3 GPIO1 General Purpose 10 or ACMP4F Input 3
4 GPIO2 |General Purpose 10 or VrefO1 or Din LATCH (en1)
5 GPIO General Purpose Input or Din LATCH (en0)/EXT_CLK2
6 GPI1 General Purpose Input or Din LATCH (en0)/EXT_CLK1/Vref IN
7 GPI2/SDA |General Purpose Input/IZC SDA
8 GPI3/SCL |General Purpose Input/I°C SCL
9 GPIO3  |General Purpose |10 or Din LATCH (en1)
10 GPIO4 |General Purpose 10 or 1’c exp0 output
11 GPIO5 |General Purpose 10 or 1°’c exp1 output
12 GPO1 General Purpose Output or ASM2 output
13 GPO2 General Purpose Output or ASM3 output
14 GND Ground
15 Vpp2 Power Supply
16 GPO3 General Purpose Output or ASM4 output
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Table 1: Functional Pin Description(Continued)

ST.QFN Pin Name |Functions
Pin #

17 GPO4 General Purpose Output or ASM5 output
18 GPIO6  |General Purpose |10 or Din LATCH (en1) or e exp2 output
19 GPIO7 |General Purpose 10 or Din LATCH (en1) or 1’c exp3 output
20 GPIO8 |General Purpose 10 or ACMP4F Input 7
21 GPl4 General Purpose Input (XTAL IN) or Din LATCH (en0)/EXT_CLKO
22 GPI5 General Purpose Input (XTAL OUT) or Din LATCH (en0)/EXT_CLK3
23 GPI6 General Purpose Input or ACMP4F Input 4
24 GPI7 General Purpose Input or ACMP4F Input 5
25 GPIO9 |General Purpose 10 or ACMP4F Input 6 or VrefO0
26 GPIO10 |General Purpose |10 or ACMPOH
27 GPIO11  |General Purpose 10 or ACMP1H
28 GPO5 General Purpose Output or ACMP2L or ASM6 output
29 GPOG6 General Purpose Output or ACMP3L or ASM7 output
30 GND Ground
31 Vop Power Supply
32 GPO7 General Purpose Output or ACMP4F Input 0 or ASMO output
TP TP Thermal Pad. Must be connected to GND externally

Table 2: Pin Type Definitions

Pin Type Description

Vpp Power Supply

GPI General Purpose Input

GPIO General Purpose Input/Output

GPO General Purpose Output

GND Ground

Datasheet Revision 3.16 1-Mar-2023
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

3 Characteristics
3.1 ABSOLUTE MAXIMUM RATINGS

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, so functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification are not implied. Exposure to Absolute Maximum Rating conditions for extended periods may affect

device reliability.

Table 3: Absolute Maximum Ratings

Parameter Min Max Unit
Supply Voltage on Vpp relative to GND -0.3 7 \%
DC Input Voltage GND-0.5V | Vpp+0.5V \Y
Maximum Average or DC C_urrent _ 90 mA
(Through Vpp or GND pin)
Current at Input Pin -1.0 1.0 mA
Input Leakage Current (Absolute Value) -- 1000 nA
Storage Temperature Range -65 150 °C
Junction Temperature -- 150 °C
Moisture Sensitivity Level
3.2 ELECTROSTATIC DISCHARGE RATINGS
Table 4: Electrostatic Discharge Ratings
Parameter Min Max Unit
ESD Protection (Human Body Model) 2000 -- \%
ESD Protection (Charged Device Model) 1300 -- \%
3.3 RECOMMENDED OPERATING CONDITIONS
Table 5: Recommended Operating Conditions for SLG46880/81
Parameter Condition Min Max Unit
Supply Voltage (Vpp) 23 5.5 \%
Supply Voltage 2 (Vppy) Vpp2 < Vpp for SLG46880 2.3 5.5 \
Supply Voltage 2 (Vppo) Vpp2 < Vpp for SLG46881 0.95 1.98 Vv
Operating Temperature -40 85 °C
Maximal Voltage Applied to any PIN in High _ Vpp+0.3 v
Impedance State (Note 1)
Capacitor Value at Vpp 0.1 -- uF
Analog Input Common Mode Range /I-D\:Ir:)swable Input Voltage at Analog 0 Vpp \%
Note1GPIs0,1,2,3,4,5,6,7,GPIOs 0,1,2,3,8,9, 10,11, GPOs 0, 5, 6, 7 are powered from Vpp and GPIOs 4, 5, 6, 7,
GPOs 1, 2, 3, 4 are powered from Vpp,

Datasheet Revision 3.16
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SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous

State Machine and Dual Supply

3.4 ELECTRICAL CHARACTERISTICS

Table 6: EC for SLG46880 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted

VDD = VDD2 =5V+10% (Note 1)

Parameter | Description Condition Min Typ Max Unit
0.7x VDD+
Logic Input (Note 2) Vop - 0.3 \
(Note 1) (Note 1)
0.8x VDD+
ViH HIGH-Level Input Voltage Logic Input with Schmitt Trigger Vbp - 0.3 \%
(Note 1) (Note 1)
Vpp*
Low-Level Logic Input (Note 2) 1.25 - 0.3 \%
(Note 1)
0.3x
Logic Input (Note 2) Ggl?' - Vbb \Y
’ (Note 1)
v LOW-Level Input Voltage GND- 0.2x
IL p g Logic Input with Schmitt Trigger 03 - Voo \Y,
’ (Note 1)
Low-Level Logic Input (Note 2) Ggl?' -- 0.5 \%
o ' Vpp=25V+8% 0.32 0.43 0.56 \Y
Viys \S/gn;"g'g Trigger Hysteresis - =33V £ 10 % 036 | 046 | 057 | V
Vpp=5V+10% 0.46 0.58 0.74 \Y
Push-Pull, oy = 100 pA, 1x Drive,
Vpp = 2.5V £ 8 % (Note 1) 2286 | 2292 | - v
Push-Pull, o = 3 mA, 1x Drive,
Vo =Vpp2 = 3.3V £ 10 % (Note 1) 2.704 | 2790 | - v
Push-Pull, lo =5 mA, 1x Drive,
Voo = Vppz = 5 V + 10 % (Note 1) 4154 | 4247 | - v
Vou HIGH-Level Output Voltage -
Push-Pull, oy = 100 pA, 2x Drive, 2994 2997 _ v
Vpp =2.5V =8 % (Note 1) : :
Push-Pull, o = 3 mA, 2x Drive,
Vo = Vppz = 3.3V £ 10 % (Note 1) 2857 | 289%6 | - v
Push-Pull, lo =5 mA, 2x Drive, 4.329 4.373 _ v

VoL LOW-Level Output Voltage

Push-Pull, 1o, = 100 pA, 1x Drive,
VDD = VDD2 =25V+8% (Note 1)

-- 0.006 | 0.025 \

Push-Pull, 1o, = 3 mA,1x Drive,
VDD = VDD2 =33V+10% (Note 1)

-- 0.158 0.217 \

Push-Pull, 1o, =5 mA, 1x Drive,
VDD = VDD2 =5V+10% (Note 1)

-- 0.212 0.297 \

Push-Pull, I, = 100 pA, 2x Drive,
VDD = VDD2 =25V+8% (Note 1)

-- 0.003 | 0.013 \

Push-Pull, 1o, = 3 mA, 2x Drive,
VDD = VDD2 =33V+10% (Note 1)

-- 0.079 0.107 \

Push-Pull, 1o, =5 mA, 2x Drive,
VDD = VDD2 =5V+10% (Note 1)

- 0.099 | 0.136 \

NMOS OD, Ig =100 pA, 1x Drive,
VDD = VDD2 =25V+8% (Note 1)

-- 0.003 0.01 \

NMOS OD, lg. =3 mA, 1x Drive,
VDD = VDD2 =3.3V+10% (Note 1)

-- 0.063 | 0.087 \

NMOS OD, lg. =5 mA, 1x Drive,
VDD = VDD2 =5V+10% (Note 1)

-- 0.079 0.114 \

Datasheet
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 6: EC for SLG46880 at T = -40 °C to +85 °C, Vpp =2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
NMOS OD, I =100 pA, 2x Drive,
Vo = Vppa = 2.5V £ 8 % (Note 1) = | 0001 0002 |V
NMOS OD, lg_ =3 mA, 2x Drive,
VoL LOW-Level Output Voltage Vo = Vpps = 3.3V £ 10 % (Note 1) -- 0.033 | 0.046 V
NMOS OD, lg_ =5 mA, 2x Drive,
Vo = Vppz = 5 V + 10 % (Note 1) = | 0041 ) 0061 |V
Push-Pull, Vo = Vpp - 0.2, 1x Drive, _
Vo = Vppg = 2.5 V £ 8 % (Note 1) 155 | 214 mA
Push-Pull, Vo = 2.4V, 1x Drive,
Vo = Vppz = 3.3V £ 10 % (Note 1) 554 | 748 - mA
Push-Pull, Vo = 2.4V, 1x Drive,
19.89 | 24.83 - mA
| HIGH-Level Output Current | Vbp = Vpp2 =5V 10 % (Note 1)
OH (Note 3) Push-Pull, Von = Vpp - 0.2, 2 Drive, 308 | 421 __ A
Vpp = Vpp2 =2.5V £ 8 % (Note 1) ’ ’
Push-Pull, Vo = 2.4V, 2x Drive,
Vo = Vppz = 3.3V £ 10 % (Note 1) 1092 | 1472 | - mA
Push-Pull, Vo = 2.4V, 2x Drive,
Vo = Vppz = 5 V £ 10 % (Note 1) 3889 | 4860 | - mA
Push-Pull, Vo =0.15V, 1x Drive,
Vo = Vppg = 2.5V £ 8 % (Note 1) 166 | 219 - mA
Push-Pull, Vo = 0.4V, 1x Drive,
Vo = Vppz = 3.3V £ 10 % (Note 1) 526 | 7.00 - mA
Push-Pull, Vo = 0.4V, 1x Drive,
Vo = Vpmz = 5 V + 10 % (Note 1) 715 1 9.76 - mA
Push-Pull, Vo =0.15V, 2x Drive,
Vo = Vppg = 2.5V £ 8 % (Note 1) 332 | 429 - mA
Push-Pull, Vo = 0.4V, 2x Drive,
Vo = Vpmz = 3.3V £ 10 % (Note 1) 1040 | 1369 | - mA
Push-Pull, Vo = 0.4V, 2x Drive,
14.06 18.98 - mA
oL LOW-Level Output Current | Vpp = Vpp2 =5V + 10 % (Note 1)
Note 3 = i
( ) \N/MO_SVOD, YOZLS \(31%\‘{/ 1x Drive, 415 538 B mA
pp = Vppz =2.5V + 8 % (Note 1)
NMOS OD, Vg = 0.4V, 1x Drive,
Vb = Vpps = 3.3V £ 10 % (Note 1) 1290 | 1714 1 - mA
NMOS OD, Vg = 0.4V, 1x Drive,
Vo = Vppa =5V 10 % (Note 1) 1698 | 2370 | - mA
NMOS OD, Vg = 0.15V, 2x Drive,
Vo = Vpps = 2.5V £ 8 % (Note 1) 789 | 1040 | - mA
NMOS OD, Vg = 0.4V, 2x Drive,
Vb = Vpps = 3.3V £ 10 % (Note 1) 2447 | 3302 | - mA
NMOS OD, Vg = 0.4V, 2x Drive,
Vo = Vppa =5 V 10 % (Note 1) 31.20 | 4510 | - mA
Tsu Startup Time From Vpp rising past PONtyr -- 1.13 1.72 ms
Twr NVM Page Write Time -- - 20 ms
Ter NVM Page Erase Time -- - 20 ms
PONyyr | Power-On Threshold Vpp Level Required to Start Up the Chip | 1.64 1.84 211
POFFryr | Power-Off Threshold \éﬂi%'-e"e' Required to Switch Offthe | 95 | 125 | 1.9
Datasheet Revision 3.16 1-Mar-2023
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SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous

State Machine and Dual Supply

Table 6: EC for SLG46880 at T = -40 °C to +85 °C, Vpp =2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
1 M for Pull-up: V| = GND; _ 1 _ MO
for Pull-down: V|y = Vpp

Pull-up or Pull-down 100 k for Pull-up: V|5 = GND; _ _
RPULL | Resistance for Pull-down: V\ = Vpp 100 kQ
10 k For Pull-up: V|y = GND;
for Pull-down: V|y = Vpp - 10 - kQ
CiN Input Capacitance 4 pF

Note 1GPIs0,1,2,3,4,5,6,7,GPIOs 0,1, 2,3,8,9, 10, 11, GPOs 0, 5, 6, 7 are powered from Vpp and GPIOs 4, 5, 6, 7,
GPOs 1, 2, 3, 4 are powered from Vpps.
Note 2 No hysteresis.

Note 3 DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.

Table 7: EC for SLG46881 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted

Parameter | Description Condition Min Typ Max Unit
. 0.7x Vppt
Logic Input (Note 2 - pD \%
gic Input ( ) Voo N
. . P 0.8x Vpp+
HIGH-Level Input Voltage Logic Input with Schmitt Trigger Voo - 8% \%
ViH1 (GPIs0,1,2,3,4,5,6,7, ya—
GPIOs 0,1, 2,3,8,9,10, 11) | Low-Level Logic Input (Note 2) 1.25 - 8% v
_ o 0.7x N VDD2+
Ultra-Low Power Digital Input (Note 2) Vpps 03
HIGH-Level Input Voltage ) . 0.7x _ Vppot
ViH2 (GPIOs 4, 5, 6, 7) Ultra-Low Power Digital Input (Note 2) Vpps 03 \%
: GND- 0.3x
Logic Input (Note 2 -- Vv
. . P GND- 0.2x
LOW-Level Input Voltage Logic Input with Schmitt Trigger 0.3 -- Voo \
VL4 (GPIs0,1,2,3,4,5,6,7, GND
GPIOs 0,1, 2,3,8,9,10, 11) | Low-Level Logic Input (Note 2) 0.3 ) - 0.5 v
- GND- 0.42x
Ultra-Low Power Digital Input (Note 2) 0.3 -- Vopp \%
LOW-Level Input Voltage - GND- 0.42x
VL2 (GPIOs 4, 5, 6, 7) Ultra-Low Power Digital Input (Note 2) 0.3 -- Vopo \%
Schmitt Trigger Hysteresis Vpp=25V+8% 0.27 0.43 0.59 Vv
Voltage - 0
Vhvs1 (GPIS0.1,2,3.4,5.6,7, Vpp=33V+10% 0.32 0.46 0.59 V
GPIOs 0,1,2,3,8,9,10,11) [Vpp=5V£10% 0.42 0.58 0.76 Vv
Datasheet Revision 3.16 1-Mar-2023
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 7: EC for SLG46881 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
Push-Pull, loy = 100 pA, 1x Drive, _
Vop=25V£8% 2.29 | 249 v
Push-Pull, loy =3 mA, 1x Drive,
Vpp =33V 10 % 269 | 31 - v
Push-Pull, |y =5 mA, 1x Drive,
HIGH-Level Output Voltage | v =5V 210 % 4.14 4.77 - \
VoH1 (GPI0s 0, 1,2,3,8,9, 10, 11, — .
GPOs 0, 5, 6, 7) Push-Pull, loy = 100 pA, 2x Drive, 299 250 _ Vv
VDD=2.5V1'8°/0
Push-Pull, loy = 3 mA, 2x Drive,
Vpp =33V £10 % 285 | 321 - v
Push-Pull, lo4 =5 mA, 2x Drive,
Vpp =5V £ 10 % 4.32 4.88 -- \%
Push-Pull, loy = 100 pA, 1x Drive, _
Vopz = 1.0V 5% 0.923 0.957 \%
Push-Pull, loy = 100 pA, 1x Drive, _
Vopz = 1.5V 5 % 1.479 1.486 \%
Push-Pull, 5y = 100 pA, 1x Drive,
HIGH-Level Output Voltage | v/ . = 1.8 o 10 % H 1.780 | 1.886 - \
VoH2 (GPIOs 4, 5,6,7,GPOs 1, 2, Bush-Pull | 100 WA 2x D
3,4 ush-Full, lon = HA, 2x Drive, _
) Vo = 1.0 V£ 5 % 0.937 | 0.966 \%
Push-Pull, loy = 100 pA, 2x Drive, _
Vopz = 1.5V 5% 1.489 1.493 \%
Push-Pull, loy = 100 pA, 2x Drive, _
Vppp = 1.8V £ 10 % 1.789 1.893 \%
Push-Pull, I = 100 pA, 1x Drive, _
Vpp = 2.5V £ 8 % 0.006 0.012 \%
Push-Pull, I, = 3 mA,1x Drive,
Vpp =33V 10 % -- 0.156 0.233 \%
Push-Pull, 1o =5 mA, 1x Drive,
Vpp =5V £ 10 % -- 0.197 0.295 \%
Push-Pull, I = 100 pA, 2x Drive, _
Vpp =25V £ 8 % 0.003 0.005 \%
Push-Pull, 1o, = 3 mA, 2x Drive,
Push-Pull, I5; =5 mA, 2x Drive,
LOW-Level Output Voltage |y =5V 2o % - 0.100 | 0.151 \
Vor1 (GPI0s 0, 1,2,3,8,9, 10, 11, NMOS OD_ | 100 VA 1x D
GPOs 0, 5,6,7 »loL= HA, 1x Drive, _
) Vpp = 2.5V £8 % 0.003 | 0.004 \%
NMOS OD, lg_ =3 mA, 1x Drive,
Vpp =33V £10 % -- 0.062 0.094 \%
NMOS OD, lg_ =5 mA, 1x Drive,
Vpp =5V £ 10 % -- 0.080 0.122 \%
NMOS OD, I =100 pA, 2x Drive,
Vpp = 2.5V £8 % -- 0.001 0.002 \%
NMOS OD, Ig_ =3 mA, 2x Drive,
NMOS OD, Ig_ =5 mA, 2x Drive,
Vpp =5V £ 10 % -- 0.042 0.067 \%
Datasheet Revision 3.16 1-Mar-2023
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 7: EC for SLG46881 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit

Push-Pull, I, = 100 pA, 1x Drive,

Vppz = 1.0V £ 5 % - 0.015 | 0.022 \

Push-Pull, I = 100 pA, 1x Drive,

Vppz = 1.5V £ 5 % - 0.012 | 0.018 \

Push-Pull, I = 100 pA, 1x Drive,

Voo 189 10 % - 0011 | 0017 | V

Push-Pull, I, = 100 pA, 2x Drive,

Vs = 1.0V £ 5 % - 0.007 | 0.011 \

Push-Pull, I, = 100 pA, 2x Drive,

Vs = 1.5V £ 5 % - 0.006 | 0.011 \

Push-Pull, I, = 100 pA, 2x Drive,

LOW-Level Output Voltage Vppz = 1.8V £ 10 % - 0.006 | 0.008 \%
VoL2 (GPIOs 4, 5,6,7,GPOs 1, 2, NMOS OD. I~ = 100 UA 1D
3,4) oL = oY KA IXLTIVE, - 0015 | 0022 | V

VDD2=1.0V15%

NMOS OD, I =100 pA, 1x Drive,

Vppz = 1.5V £5 % - 0.012 | 0.018 \

NMOS OD, I =100 pA, 1x Drive,

Voo = 18V 10 % - 0011 | 0017 | V

NMOS OD, I =100 pA, 2x Drive,

Vppz = 1.0V £5 % - 0.007 | 0.011 \

NMOS OD, I =100 pA, 2x Drive,

Vppz = 1.5V £5 % - 0.006 | 0.010 \

NMOS OD, I =100 pA, 2x Drive,

Vppz = 1.8V £ 10 % - 0.006 | 0.008 \

Push-Pull, Vo = Vpp - 0.2, 1x Drive,

Vop =25V 8 % 1.48 2.37 -- mA
Push-Pull, Vo = 2.4V, 1x Drive,
Vpp =33V %10 % 5.30 11.12 -- mA
Push-Pull, Vo = 2.4 V, 1x Drive,
HIGH-Level Output Current |y =5V + ?8 % 19.27 | 30.24 - mA
loH1 (GPI0s0,1,2,3,8,9, 10, 11, Bush-PulV y 02 2D
GPOs 0, 5, 6, 7) (Note 3 ush-Full, Voy = Vpp - Y., 2x Drive, -
)( ) Vop =25V 28 % 2.91 4.67 mA
Push-Pull, Vo = 2.4V, 2x Drive,
Voo =3.3V£10 % 10.47 21.89 -- mA
Push-Pull, Vo = 2.4V, 2x Drive,
Vpp =5V £ 10 % 37.75 59.04 -- mA
Push-Pull, Vo = 2/3 Vpp,, 1x Drive, _
Vopz = 1.0 V£ 5 % 1.16 1.55 mA
Push-Pull, Vo = 2/3 Vpp,, 1x Drive, _
Vopz = 1.5 V£ 5 % 2.84 3.40 mA
Push-Pull, Vo = 2/3 Vpp»y, 1x Drive,
HIGH-Level Output Current |y = 1.8 VOiH 10 % DD2 3.55 4.52 - mA
loH2 (GPIOs 4, 5,6,7,GPOs 1, 2, Bush-PullV XY %D
3,4) (Note 3 usn-Full, Voy = pD2> 2X Drive, B
) ( ) Vg = 1.0V 45 % 2.32 3.07 mA
Push-Pull, Vo = 2/3 Vppy, 2x Drive, _
Vppe = 1.5V £5 % 5.57 6.74 mA
Push-Pull, Vo = 2/3 Vpp,, 2x Drive, _
Vopp = 1.8 V£ 10 % 6.99 8.95 mA
Datasheet Revision 3.16 1-Mar-2023
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 7: EC for SLG46881 at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
Push-Pull, Vo =0.15V, 1x Drive,
Vpp =25V %8 % 1.58 2.26 -- mA
Push-Pull, Vo = 0.4V, 1x Drive,
Vpp =33V £10% 494 | 724 -] MA
Push-Pull, Vo = 0.4V, 1x Drive,
Vpp =5V £ 10 % 6.65 9.82 -- mA
Push-Pull, Vo =0.15V, 2x Drive,
Vpp =25V %8 % 3.07 4.43 -- mA
Push-Pull, Vo = 0.4V, 2x Drive,
Vpp =33V £10 % 9.63 14.18 -- mA
Push-Pull, Vo, = 0.4V, 2x Drive,
LOW-Level Output Current Vpp =5V + ?(L) % 12.86 | 19.13 - mA
loL1 (GPI0s 0,1, 2,3,8,9,10, 11, NMOS 0DV 015V 1xDri
, VoL = U. , IxXprive,
GPOs 0, 5, 6, 7) (Note 3) Vip =25V £ 8 % 3.83 5.55 - mA
\’\l/g/loo=S T Y A nez | Arrz - mA
\N/QADOESO\?E\Q%L‘Z 0.4V, 1x Drive, 15.81 2384 _ mA
\N/L\)/IDO=82(')5D\,/\102|3_ ;00.1 5V, 2x Drive, 718 10.72 _ mA
\’\l/g/loo=S ssvon oo 2247 | 3411 - mA
\N/QADOESO\?QQ%L‘Z 0.4V, 2x Drive, 28.68 4534 _ mA
Push-Pull, Vo, = 1/3 Vppy, 1x Drive,
Vppz = 1.0V £5 % 1.37 1.85 -- mA
Push-Pull, Vo, = 1/3 Vppy, 1x Drive,
Vppz = 1.5V £5 % 3.26 4.00 -- mA
Push-Pull, Vo, = 1/3 Vppy, 1x Drive, _
Vppz = 1.8V £ 10 % 4.09 5.27 mA
Push-Pull, Vo, = 1/3 Vppy, 2x Drive,
Vppz = 1.0V £5 % 2.70 3.67 -- mA
Push-Pull, Vo, = 1/3 Vppy, 2x Drive,
Vppe = 1.5V £5% 6.42 7.93 -- mA
Push-Pull, Vo, = 1/3 Vpp», 2x Drive,
LOW-Level Output Current |y~ = 1.8\ £ 10 Y bD2 8.08 10.44 - mA
DD2 = 1.0V * o
loL2 (GPIOs 4, 5,6,7,GPOs 1, 2, -
3, 4) (Note 3) NMOS OD, Vg = 1/3 Vppa, 1x Drive, 138 185 A
’ VDD2=1.0V15% ’ ’ - m
NMOS OD, VOL =1/3 VDD2v 1X Drive,
Vppz = 1.5V £5 % 3.24 4.00 -- mA
NMOS OD, VOL =1/3 VDD2v 1X Drive, _
Vppz = 1.8V £10 % 4.08 5.27 mA
NMOS OD, VOL =1/3 VDD2v 2X Drive,
Vppz = 1.0V £5 % 2.70 3.67 -- mA
NMOS OD, VOL =1/3 VDD21 2x Drive,
Vppa = 1.5V £5 % 6.43 7.92 -- mA
NMOS OD, VOL =1/3 VDD21 2x Drive,
Vppz = 1.8V £10 % 8.09 10.44 -- mA
Tsu Startup Time From Vpp rising past PONtyr -- 1.13 1.72 ms
PONtyr | Power-On Threshold Vpp Level Required to Start Up the Chip | 1.64 1.84 2.1 \
Datasheet Revision 3.16 1-Mar-2023
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 7: EC for SLG46881 at T = -40 °C to +85 °C, Vpp =2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
POFFryg | Power-Off Threshold \C’ﬁ%'-e"e' Required to Switch Off the 098 | 125 | 149 | v
1 M for Pull-up: V| = GND; _ 1 _ MO
for Pull-down: V|y = Vpp
100 k for Pull-up: V|5 = GND;
for Pull-down: Viy = Vpp - 100 - kQ
10 k for Pull-up: V| = GND; _ 10 _ kO
R Pull-up or Pull-down for Pull-down: V| = Vpp
PULL | Resistance 1 M for Pull-up: V5 = GND; __ 1 B MO
for Pull-down: VN = Vpp2
100 k for Pull-up: V|5 = GND;
for Pull-down: Vi = Vpp2 - 100 - kQ
10 k for Pull-up: V| = GND;
for Pull-down: Viy = Vpp2 - 10 - kQ
CiN Input Capacitance 4 pF

Note 1GPIs0,1,2,3,4,5,6,7,GPIOs 0,1,2,3,8,9,10, 11, GPOs 0, 5, 6, 7 are powered from Vpp and GPIOs 4, 5, 6, 7,
GPOs 1, 2, 3, 4 are powered from Vpp;.

Note 2 No hysteresis.
Note 3 DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.

Table 8: EC of the I°C Pins at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5V Unless Otherwise Noted

L . Fast-Mode Fast-Mode Plus .
Parameter | Description Condition : - Unit
Min Max Min Max
LOW-level Input
Vi Voltage -0.5 0.3Vpp -0.5 0.3 Vpp \Y
HIGH-level Input
V4 Voltage 0.7Vpp 5.5 0.7Vpp 5.5 \Y
Hysteresis of Schmitt
Vhys Trigger Inputs 0.05Vpp - 0.05Vpp - \Y
(Open-Drain or open
Vors LOW-Level Output | collector) at 3mA sink 0 0.4 0 0.4 v
Voltage 1 current
Vpp>2V
(Open-Drain or open
LOW-Level Output | collector) at 2 mA sink
VoL2 Voltage 2 current 0 0.2Vbp 0 0.2Vbo v
Vpps2V
VoL =04V, Vpp=23V 3 - 19.28 - mA
| LOW-Level Output | VoL =04V, Vpp=3.0V 3 - 20 - mA
oL Current (Note 1) [y =04V, Vpp=4.5V 3 - 20 - mA
Vo =0.6V 6 - - - mA
Output Fall Time
14x 10x
tof from VIHmin to VILmax 250 120 ns
(Note 1) (Vpp/5.5V) (Vpp/5.5 V)
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Table 8: EC of the I2C Pins at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

L . Fast-Mode Fast-Mode Plus .
Parameter | Description Condition - - Unit
Min Max Min Max
Pulse Width of
Spikes that must be
tsp suppressed by the 0 50 0 50 ns
Input Filter
| Input Current each | ¢ 4y - < v, < 0.9V, 10 +10 10 +10 A
i 10 Pin -1VDD I -9VDDmax - - K
Capacitance for
Ci each |0 Pin - 10 - 10 PF
\h}ote 1030\33 not meet standard 1°C specifications: to; = 20x(Vpp/5.5 V) (min); For Fast-mode Plus g, = 20 mA (min) at
oL= Y. .
Note 2 For Fast-mode Plus SDA pin must be configured as NMOS 2x Open-Drain, see registers [893] in section 21.
Table 9: 12C Pins Timing Characteristics at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted
L . Fast-Mode Fas;iMode .
Parameter | Description Condition/Note us Unit
Min Max Min Max
FscL Clock Frequency, SCL - 400 - 1000 | kHz
tLow Clock Pulse Width Low 1300 - 500 -- ns
thigH Clock Pulse Width High 600 - 260 - ns
VDD =25V+8% - 95 - 168
Input Filter Spike Suppression _ o
t) (SCL, SDA) VDD =33V10% - 95 - 157 ns
Vpp=5.0V+10 % -- 111 -- 156
tan Clock Low to Data Out Valid -- 900 -- 450 ns
taur gtjs Free Time between Stop and 1300 _ 500 _ ns
art
tHD_STA Start Hold Time 600 -- 260 - ns
tsu sta | Start Set-up Time 600 - 260 - ns
typ par | Data Hold Time 0 - 0 -- ns
tsu par | Data Set-up Time 100 - 50 - ns
tr Inputs Rise Time -- 300 -- 120 ns
te Inputs Fall Time -- 300 -- 120 ns
tsu_ sto | Stop Set-up Time 600 - 260 - ns
toH Data Out Hold Time 50 - 50 - ns
Note 1 Timing diagram can be found in the Figure 134.
Table 10: Asynchronous State Machine Specifications at T =25 °C
Parameter | Description Condition Min Typ Max Unit
Vpp=25V+8% 133 - 277
Asynchronous State Machine _
tst_out_delay Output Delay Time VDD =33Vx10% 96 190 ns
Vpp=5.0V£10 % 70 - 123
Datasheet Revision 3.16 1-Mar-2023
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Table 10: Asynchronous State Machine Specifications at T = 25 °C(Continued)

Parameter | Description Condition Min Typ Max Unit
VDD=2.5Vi8°/o - - 165
Asynchronous State Machine _
tstout | Output Transition Time Vop=3.3V£10% - - 70 ns
VDD =50Vx10% - - 46
VDD=2.5Vi8% 28 - -
Asynchronous State Machine _
{st_puise Input Pulse Acceptance Time Vop=3.3V£10% 19 - - ns
Vpp=5.0V£10 % 12 -- --
VDD=2.5Vi8°/o - - 10
Asynchronous State Machine _
st_comp Input Compete Time Vop =33V £10% ” — ! ns
VDD=5.0Vi 10 % - - 5
Vpp=25V+8% 229 -- 485
tot .| Asynchronous State Machine _
Sti;sedillj:; Sequential Output Delay Time Vbp=3.3V+10% 162 ” 330 ns
B Vpp=5.0V£10 % 119 -- 208
VDD =25V+8% 229 - 485
tst dmiatch | Asynchronous State Machine _ _
s_dg;:yc ~ | Dynamic Memory Latch Delay Vbp=33V£10% 162 330 ns
VDD=5.0Vi10 % 119 - 208
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Table 11: Typical Current Estimated for Each Macrocell at T = -40 °C to +85 °C

Parameter | Description | Note Vpp=2.5V | Vpp=3.3V | Vpp=5.0V Unit
Chip Quiescent (1°C enable) 0.1 0.13 0.20 HA
Chip Quiescent (IZC disable) 0.10 0.12 0.20 HA
Vref (SourceNone, SourceTempSensor) 0.39 0.43 0.53 HA
Vref (ACMPxH or ACMPxL, 32 mV) 4.03 4.16 4.43 HA
ACMPOH, 100 pA disabled, hysteresis
disabled, gain 1 or 0.25, +IN - GPI010, 21.21 21.59 22.87 HA
Vref =32 mV
ACMPOH, 100 pA disabled, hysteresis
disabled, gain 1, Buffered +IN - GP1010, 24.59 24.99 26.40 HA
Vref =32 mV
ACMPO,1H, 100 pA disabled, hysteresis
disabled, gain 1, +IN - GPIO10, GPIO11, 34.97 35.67 38.02 HA
Vref =32 mV
ACMPO,1H 100 pA disabled,

ACMP2, 3L, hysteresis disabled,

gain 1, +IN - GPIO10, GPIO11, GPOS, 36.32 36.96 39.37 WA
GPOB6, Vref =32 mV

ACMPOH, 100 pA disabled, hysteresis 37.06 38.41 41.99 LA

disabled, gain 1, +IN - Vpp, Vref =32 mV

ACMPOH, 100 pA enabled, hysteresis
disabled, gain 1, +IN - GPIO10, 46.59 48.00 51.52 MA
| Current Vref = 32 mV

ACMP2L, hysteresis disabled, gain 1 or

0.25, +IN - GPOS5, Viref = 32 mV 1.61 1.65 1.78 WA
ACMP2,3L, hysteresis disabled, gain 1,

+IN - GPO5, GPOB, Vref = 32 mV 1.86 1.91 2.04 WA
OSC2 25 MHz, pre-divider = 1 111.45 150.85 244 .34 HA
0OSC2 25 MHz, pre-divider = 4 42.67 54.93 84.46 HA
0OSC2 25 MHz, pre-divider = 8 30.94 38.56 57.16 HA
OSC1 2.048 MHz, pre-divider = 1 16.20 17.52 20.42 HA
0OSC1 2.048 MHz, pre-divider = 4 13.83 14.37 15.60 HA
0OSC1 2.048 MHz, pre-divider = 8 13.42 13.83 14.78 HA
0OSCO0 2.048 kHz, pre-divider=1o0or4or 8 0.39 0.43 0.53 HA
Push-Pull 1x + 4 pF @ 25 kHz 04 5 16 HA
Push-Pull 1x + 4 pF @ 2 MHz 22 47 106 HA
Temperature Sensor, range 0.75 to 1.2,

Source Matrix 4.64 4.74 4.85 HA
Temperature Sensor, range 0.62 to 0.99,

Source Matrix or Register 4.60 4.7 4.82 WA
Temperature Sensor, range 0.62 to 0.99,

Source Matrix or GPIO11 4.15 4.41 6.73 WA
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3.5 TIMING CHARACTERISTICS
Table 12: Typical Delay Estimated for Each Macrocell at T = 25 °C

Vpp=2.5V Vpp=3.3V Vpp=5V
Parameter |Description |Note = - = : = - Unit
Rising | Falling| Rising| Falling| Rising | Falling
tpd Delay DFF Q 19 20 13 15 9 11 ns
tpd Delay DFF nQ 20 19 14 15 10 11 ns
tpd Delay DFF nRESET Q - 23 - 16 - 11 ns
tpd Delay DFF nRESET nQ 23 - 15 - 10 - ns
tpd Delay DFF nSET Q 23 - 15 - 10 - ns
tpd Delay DFF nSET nQ - 23 - 17 - 12 ns
tpd Delay DFF1 Second Q 20 21 14 15 9 11 ns
tpd Delay DFF1 Second nQ 21 20 14 15 9 10 ns
tpd Delay LATCH Q 18 20 13 14 9 10 ns
tpd Delay LATCH nQ 20 18 14 14 8 10 ns
tpd Delay LATCH nRESET Q 23 24 16 17 11 12 ns
tpd Delay LATCH nRESET nQ 24 24 16 17 11 13 ns
tpd Delay LATCH nSET Q 21 21 14 16 9 12 ns
tpd Delay LATCH nSET nQ 21 21 15 16 10 11 ns
tpd Delay LATCH1 second Q 20 21 14 15 9 11 ns
tpd Delay LATCH1 second nQ 21 20 15 15 10 11 ns
tpd Delay 2-bit LUT 18 17 12 12 8 8 ns
tpd Delay 3-bit LUT 22 24 16 18 11 13 ns
tpd Delay 4-bit LUT 22 24 16 17 11 13 ns
tpd Delay DM 2-bit LUT INO 16 18 11 13 7 9 ns
tpd Delay DM 3-bit LUT INO to 2-bit LUT INO 18 21 13 15 9 10 ns

DM 3-bit LUT INO to CNT 52 55 38 39 2 2% ns

tpd Delay One Shot to 2-bit LUT IN1

tpd Delay DM 3-bit LUT IN1 to 2-bit LUT INO 17 19 12 14 8 9 ns
tpd Delay DM 3-bit LUT IN2 to 2-bit LUT INO 18 19 12 14 8 10 ns
tpd Delay DM CNT Edge detect to 2-bit LUT IN1| 41 42 29 30 20 20 ns

DM CNT Frequency detect to 2-bit 54 55 38 39 o7 o7 ns

tpd Delay LUT IN1

tpd Delay DM CNT One Shot to 2-bit LUT IN1 52 54 37 38 25 26 ns
tpd Delay DM CNT Delay to 2-bit LUT IN1 44 44 31 32 21 22 ns
tpd Delay Low Voltage Digital input to PP 1x 42 224 29 152 20 96 ns

Digital input to with Schmitt Trigger to 35 37 23 26 16 18 ns

tpd Delay PP 1x

tpd Delay Digital input to PP 1x 35 37 23 26 16 18 ns
tpd Delay Digital input to PP 2x 30 35 21 24 14 17 ns
tpd Delay PP 1x 3-State (Z to 0) - 30 - 21 - 15 ns
tpd Delay PP 1x 3-State (Zto 1) 34 - 23 - 16 - ns
tpd Delay PP 2x 3-State (Z to 0) - 29 - 20 - 14 ns
tpd Delay PP 2x 3-State (Zto 1) 31 - 22 - 15 -- ns
tpd Delay Digital input to NMOS 1x - 33 - 23 - 16 ns
tpd Delay Digital input to NMOS 2x - 32 - 22 - 15 ns
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Table 12: Typical Delay Estimated for Each Macrocell at T = 25 °C(Continued)

Vpp=25V | Vpp=3.3V Vpp=5V

Parameter |Description |Note = : = : = : Unit

Rising | Falling| Rising| Falling| Rising | Falling
tpd Delay Ripple UP CLK CNT Q0 19 18 13 14 9 10 ns
tpd Delay Ripple UP CLK CNT Q1 24 26 17 19 12 15 ns
tpd Delay Ripple UP CLK CNT Q2 31 26 22 19 16 15 ns
tpd Delay Ripple DOWN CLK CNT QO 18 18 13 14 9 10 ns
tpd Delay Ripple DOWN CLK CNT Q1 29 24 21 18 14 13 ns
tpd Delay Ripple DOWN CLK CNT Q2 29 31 21 23 15 17 ns
tpd Delay Ripple UP nSET CNT QO 25 - 17 - 11 - ns
tpd Delay Ripple UP nSET CNT Q1 24 - 17 - 11 - ns
tpd Delay Ripple UP nSET CNT Q2 25 - 18 - 12 - ns
tpd Delay Ripple DOWN nSET CNT QO 25 - 17 - 11 - ns
tpd Delay Ripple DOWN nSET CNT Q1 24 - 17 - 11 - ns
tpd Delay Ripple DOWN nSET CNT Q2 25 - 17 - 12 - ns
tpd Delay PGen CLK 18 18 12 13 8 10 ns
tpd Delay PGen nRESET (Z to 0) - 20 - 15 - 11 ns
tpd Delay PGen nRESET (Z to 1) 22 - 15 - 10 - ns
tpd Delay Pipe Delay Q 22 22 16 16 11 12 ns
tpd Delay Pipe Delay nQ 22 24 16 18 11 13 ns
tpd Delay Filter Q 165 144 112 101 71 68 ns
tpd Delay Filter nQ 145 164 101 113 67 72 ns
tpd Delay Edge detect 24 25 16 17 12 11 ns
tpd Delay Edge detect Delayed 242 243 177 179 129 130 ns
tw Width Edge detect 241 241 160 160 118 118 ns
Table 13: Typical Delay Estimated for F(1) at T =25 °C
Parameter Description Note Vpop=25V | Vpp=3.3V | Vpp=5V | Unit
tpd Delay Delay 0 159 111 71 ns
tpd Delay Delay 1 424 362 313 ns
tpd Delay Delay 10 786 722 672 ns
tpd Delay Delay 20 1185 1111 1070 ns
tpd Delay Delay 100 4395 4323 4264 ns
tpd Delay LOOP without Delay data 147 101 65 ns
tpd Delay LOOP with 0 Delay data 159 111 72 ns
tpd Delay LOOP with 1 Delay data 424 362 314 ns
tpd Delay LOOP with 10 Delay data 785 723 672 ns
tpd Delay LOOP with 20 Delay data 1186 1123 1071 ns
tpd Delay LOOP with 100 Delay data 4395 4324 4263 ns
tpd Delay INV 161 111 70 ns
tpd Delay AND 160 109 69 ns
tpd Delay OR 161 109 69 ns
tpd Delay XOR 160 109 69 ns
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Table 13: Typical Delay Estimated for F(1) at T = 25 °C(Continued)

Parameter Description Note Vpp=2.5V | Vpp=3.3V | Vpp=5V | Unit
tpd Delay LOADx 322 219 137 ns
tpd Delay OUTXx 163 110 69 ns
tpd Delay POP 160 109 69 ns
tpd Delay PUSHO 161 111 70 ns
tpd Delay RESET (Time for OUTO) 74 52 34 ns
tpd Delay RESET (Time to f1 init) 89 61 41 ns
Table 14: Programmable Delay Expected Delays and Widths (Typical) T =25 °C
Parameter Description Note Vpp=2.5V | Vpp=3.3V | Vpp=5.0V | Unit
tw Pulse Width, 1 cell | mode: (any) edge detect, edge detect output 325 150 110 ns
tw Pulse Width, 2 cell | mode: (any) edge detect, edge detect output 740 300 225 ns
tw Pulse Width, 3 cell | mode: (any) edge detect, edge detect output 1020 450 340 ns
tw Pulse Width, 4 cell | mode: (any) edge detect, edge detect output 1350 600 450 ns
time1 Delay, 1 cell mode: (any) edge detect, edge detect output 44 18 14 ns
time1 Delay, 2 cell mode: (any) edge detect, edge detect output 44 18 14 ns
time1 Delay, 3 cell mode: (any) edge detect, edge detect output 44 18 14 ns
time1 Delay, 4 cell mode: (any) edge detect, edge detect output 44 18 14 ns
tw Pulse Width. 1 cell mode: delayed (any) edge detect, delayed 340 150 110 ns
’ edge detect output
tw | Pulse Width, 2 cell | Mode: delayed (any) edge detect, delayed 670 300 220 ns
’ edge detect output
tw | Pulse Width, 3 cell | Mode: delayed (any) edge detect, delayed 1000 450 335 ns
’ edge detect output
tw | Pulse Width, 4 cell | Mode: delayed (any) edge detect, delayed 1340 600 450 ns
’ edge detect output
time1 Delay, 1 cell mode: delayed (any) edge detect, delayed 570 220 140 ns
’ edge detect output
time1 Delay, 2 cell mode: delayed (any) edge detect, delayed 570 220 140 ns
’ edge detect output
time1 Delay, 3 cell mode: delayed (any) edge detect, delayed 570 220 140 ns
’ edge detect output
time1 Delay, 4 cell mode: delayed (any) edge detect, delayed 570 220 140 ns
’ edge detect output
time2 Delay, 1 cell mode: both edge delay, edge detect output 382 375 126 ns
time2 Delay, 2 cell mode: both edge delay, edge detect output 713 169 237 ns
time2 Delay, 3 cell mode: both edge delay, edge detect output 1045 318 350 ns
time2 Delay, 4 cell mode: both edge delay, edge detect output 1370 466 460 ns
. mode: both edge delay, delayed edge detect
time2 Delay, 1 cell output 900 613 250 ns
time2 Delay, 2 cell mc;dei both edge delay, delayed edge detect 1250 520 360 ns
’ outpu
time2 Delay, 3 cell mc;dei both edge delay, delayed edge detect 1600 680 480 ns
’ outpu
time2 Delay, 4 cell mc;de; both edge delay, delayed edge detect 1900 815 600 ns
’ outpu
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Table 15: Typical Filter Rejection Pulse Width at T = 25 °C

Parameter Vpp=2.5V | Vpp=3.3V | Vpp=5.0V Unit
Filtered Pulse Width <123 <84 <52 ns
Table 16: Typical Counter/Delay Offset Measurements at T = 25 °C
Parameter OSC Freq | OSC Power Vpp=2.5V | Vpp=3.3V | Vpp=5.0V Unit
Power-On time 25 MHz auto 0.13 0.13 0.13 us
Power-On time 2.048 MHz auto 0.29 0.41 0.4 ps
Power-On time 2.048 kHz auto 663 570 458 ps
frequency settling time 25 MHz auto 4 4 8 us
frequency settling time 2.048 MHz auto 0.3 0.4 0.4 Us
frequency settling time 2.048 kHz auto 660 570 480 ps
variable (CLK period) 25 MHz forced 0-40 0-40 0-40 ns
variable (CLK period) 2.048 MHz forced 0-0.5 0-0.5 0-0.5 ps
variable (CLK period) 2.048 kHz forced 0-488 0-488 0-488 ps
tpd (non-delayed edge) 2234';;”:5'/2 either 35 14 10 ns
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3.6 OSCILLATOR CHARACTERISTICS
Table 17: Oscillator0 2.048 kHz Frequency Limits

Temperature Range
Power Supply Range +25°C 40 °C to +85 °C
(Vop), V
Minimum Value, kHz | Maximum Value, kHz | Minimum Value, kHz | Maximum Value, kHz
25V 18 % 2.026 2.071 1.907 2.088
3.3V10 % 2.025 2.070 1.906 2.088
5V+10 % 2.025 2.071 1.905 2.087
25Vto4.5V 2.026 2.071 1.906 2.088
23Vto55V 2.025 2.071 1.905 2.088
Table 18: Oscillator0 2.048 kHz Frequency Error (Error Calculated Relative to Nominal Value)
Temperature Range
Power Supply Range +25°C -40 °C to +85 °C
(Vo). V Error Error Error Error
(% at Minimum) (% at Maximum) (% at Minimum) (% at Maximum)
25V 18 % -1.07 % 112 % -6.91 % 1.95 %
3.3V10 % -1.09 % 1.09 % -6.94 % 1.94 %
5V+10 % -1.12% 1.1 % -6.96 % 1.92 %
25Vto45V -1.09 % 1.10 % -6.96 % 1.95 %
23Vto55V -1.12% 112 % -6.96 % 1.95%
Table 19: Oscillator1 2.048 MHz Frequency Limits
Temperature Range
Power Supply Range +25°C -40 °C to +85 °C
(Voo), V Minimum Value, Maximum Value, Minimum Value, Maximum Value,
MHz MHz MHz MHz
25V 18 % 2.021 2.068 1.987 2.088
3.3V 10 % 2.024 2.069 1.990 2.089
5V+10 % 2.026 2.072 1.994 2.092
25Vto4.5V 2.022 2.071 1.988 2.090
23Vto55V 2.021 2.072 1.987 2.092
Table 20: Oscillator1 2.048 MHz Frequency Error (Error Calculated Relative to Nominal Value)
Temperature Range
Power Supply Range +25°C -40 °C to +85 °C
(Voo), V Error Error Error Error
(% at Minimum) (% at Maximum) (% at Minimum) (% at Maximum)
25V 18 % -1.32 % 0.96 % -2.98 % 1.93 %
3.3V 10 % -1.14 % 1.01 % -2.80 % 2.01%
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Table 20: Oscillator1 2.048 MHz Frequency Error (Error Calculated Relative to Nominal Value)(Continued)

Temperature Range
Power Supply Range +25°C -40 °C to +85 °C
(Voo), V Error Error Error Error
(% at Minimum) (% at Maximum) (% at Minimum) (% at Maximum)
5V+10 % -1.03 % 1.18 % -2.61 % 213 %
25Vto4.5V -1.27 % 1.09 % 291 % 2.04 %
23Vto55V -1.32% 1.18 % -2.98 % 213 %
Table 21: Oscillator2 25 MHz Frequency Limits
Temperature Range
Power Supply Range +25°C -40 °C to +85 °C
(Voo): V Minimum Value, Maximum Value, Minimum Value, Maximum Value,
MHz MHz MHz MHz
25V 18 % 24.588 25.238 23.622 25.669
3.3V110 % 24.668 25.261 23.678 25.732
5V+10 % 24.736 25.353 23.723 25.803
25Vto4.5V 24.620 25.288 23.656 25.769
23Vto55V 24.588 25.353 23.622 25.803
Table 22: Oscillator2 25 MHz Frequency Error (Error Calculated Relative to Nominal Value)
Temperature Range
Power Supply Range +25 °C -40 °C to +85 °C
(Voo), V Error Error Error Error
(% at Minimum) (% at Maximum) (% at Minimum) (% at Maximum)
25V 18 % -1.65 % 0.96 % -5.51 % 2.68 %
3.3V110 % -1.33 % 1.05 % -5.29 % 293 %
5V+10 % -1.06 % 1.42 % 5.1 % 321 %
25Vto4.5V -1.52 % 1.16 % -5.38 % 3.08 %
23Vto55V -1.65 % 1.42 % -5.51 % 3.21 %

3.6.1 OSC Power-On Delay

Table 23: Oscillators Power-On Delay at T = 25 °C, OSC Power Mode: "Auto Power-On"

Power Oscillator0 Oscillator1 Oscillator2 Oscillator2 25MHz
Supply 2.048 kHz 2.048 MHz 25 MHz Start with Delay
Range Typical Maximum Typical Maximum Typical Maximum Typical Maximum
(Vop), V Value, ps Value, ps Value, ps Value, us Value, ps Value, us Value, pys | Value, ps
2.3 702.100 879.295 0.314 0.329 0.034 0.040 0.131 0.142
25 663.423 824.027 0.291 0.308 0.029 0.035 0.130 0.140
2.7 632.868 779.510 0.274 0.291 0.025 0.029 0.128 0.139
3 597.220 728.822 0.322 0.972 0.021 0.024 0.127 0.137
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Table 23: Oscillators Power-On Delay at T = 25 °C, OSC Power Mode: "Auto Power-On"(Continued)

Power Oscillator0 Oscillator1 Oscillator2 Oscillator2 25MHz
Supply 2.048 kHz 2.048 MHz 25 MHz Start with Delay
Range Typical Maximum Typical Maximum Typical Maximum Typical Maximum
(Vop), V Value, ps Value, ps Value, ps Value, ps Value, ps Value, ps Value, us | Value, us
3.3 569.862 690.555 0.411 0.842 0.018 0.020 0.126 0.139
3.6 548.042 660.574 0.434 0.454 0.015 0.019 0.126 0.139
4 525.124 628.266 0.423 0.441 0.013 0.015 0.126 0.139
4.2 515.409 615.041 0.418 0.437 0.012 0.015 0.127 0.141
45 502.266 596.996 0.412 0.431 0.011 0.015 0.128 0.142
5 481.578 570.706 0.404 0.422 0.010 0.011 0.129 0.143
5.5 457.522 539.814 0.397 0.415 0.010 0.010 0.129 0.143
3.7 ANALOG COMPARATOR CHARACTERISTICS
Table 24: ACMP Specifications at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted
Parameter | Description Note Condition Min Typ Max | Unit
Positive Input 0 - V Vv
© P Vpp =25V 5% bo
Negative Input 0 -- Vb \Y
ACMPOH, ACMP1H, | psitive Input 0 -- Vbp \
Vacmp ACMP2L, ACMP3L - Vpp=33V+10%
Input Voltage Range | Negative Input 0 - Vbb \
Positive Input 0 - V Vv
© e Vpp =50V +10% bo
Negative Input 0 -- Vb \Y
ACMPOH, ACMP1H T=25C 0 - 5.68 | mV
Input Offset Voltage | Vhys = 0 mV, Gain = 1, 0 - 6.33 mv
Voftset Vref = 32 mV to 2016 0
ACMP2L,ACMP3L | mV T=25°C 0 - 5.09 | mV
Input Offset Voltage 0 - 555 mv
- 25.0 36.3 s
ég\r/tl?r?:éACMm H ACMP Power-On delay, H
¢ Minimal required wake T=25°C - 26.2 514 | s
start ACMP2L ACMP3L | time for the.“V\{‘ake and BG Forced On - 139.3 | 2333 | ps
S - Sleep function
tart Time - 1446 | 3266 | ps
Vhys = 32 mV T=25°C 23.60 - 36.74 | mV
Vhys = 64 mV T=25°C 56.32 - 66.79 | mV
ACMPOH, ACMP1H Vhys =192 mV T=25°C 189.50 - 196.00 | mV
Built-in Hysteresis Viys = 32 mV 21.16 - 38.84 | mV
Vhys = 64 mV 52.77 - 67.32 | mV
v Vhys = 192 mV 180.62 - 196.00 | mV
HYS Viys = 32 mV T=25°C 26.46 - 3443 | mv
Vhys = 64 mV T=25°C 56.58 - 67.38 | mV
ACMP2L, ACMP3L Vhys =192 mV T=25°C 185.24 - 197.32 | mV
Built-in Hysteresis Viys = 32 mV 22.28 - 36.86 | mV
VHYS =64 mV 54.49 - 68.02 mV
Vhys = 192 mV 183.47 - 19732 | mV
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00

29 of 353

© 2023 Renesas Electronics Corporation




SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous

State Machine and Dual Supply

Table 24: ACMP Specifications at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted (Continued)

Parameter | Description Note Condition Min Typ Max | Unit
Gain = 1x -- 100.0 - MQ
Series Input Gain = 0.5x - 1.0 - MQ
Rsin Resistance _—
Gain = 0.33x -- 0.8 -- MQ
Gain = 0.25x - 1.0 - MQ
Gain =1, Low to High -- 2.53 4.73 V&
Vref = 32 mV to 2016
mv, High to Low - 1.88 9.48 us
Overdrive = 5 mV
Propagation Delay, Gain =1, Low to High -- 1.75 3.20 us
Response Time Vref = 32 mV to 2016
for ACMPOH, mv, High to Low - 1.36 230 | ps
ACMP1H Overdrive =10 mV
Gain =1, Low to High -- 0.81 7.42 V&
Vref = 32 mV to 2016
mv, High to Low - 0.55 0.84 | ps
Overdrive = 100 mV
PROP
Gain =1, Low to High -- 74.91 139.75 | ps
Vref = 32 mV to 2016
mv, . High to Low -- 72.28 | 213.26 | ps
Overdrive =5 mV
Propagation Delay, Gain =1, Low to High - 49.54 70.23 V&
Response Time Vref = 32 mV to 2016
for ACMP2L, mv, High to Low - 46.92 | 68.44 | ps
ACMP3L Overdrive =10 mV
Gain =1, Low to High -- 18.41 29.06 V]
Vref = 32 mV to 2016
mv, High to Low - 16.54 | 26.87 | us
Overdrive = 100 mV
G=1, -- 1 -
Gain error (including | g = 0.5, 0.497 -- 0.504
G threshold and internal
G =0.25, 0.247 - 0.253
Resistance Load =
1 MQ - - 5 pF
Resistance Load =
560 KQ - - 10| pF
Resistance Load =
100 kQ - - 40 | pF
VrefO Output Resistance Load =
Vref Capacitance Loading 10 KQ - - 80 pF
Resistance Load =
2 KO -- - 120 pF
Resistance Load =
1KkQ,
Vref = 32 mV to - - 1501 pF
1024 mV
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Table 24: ACMP Specifications at T = -40 °C to +85 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted (Continued)

Parameter | Description Note Condition Min Typ Max | Unit
Resistance Load =
1 MQ - - 15 PF
Resistance Load =
560 KQ - - 2r | pF
Resistance Load =
100 kQ - - 64 | pF
Vref1 Output Resistance Load =
Vref Capacitance Loading 10 KQ - - 120 | pF
Resistance Load =
2 kO - - 180 pF
Resistance Load =
1KQ,
Vrref = 32 mV to - - 210 | pF
1024 mV
Is Input Current Source Vin =Vpp-0.7V 83.3 95.4 109.8 | pA

3.8 ANALOG TEMPERATURE SENSOR CHARACTERISTICS

Temperature Sensor typical nonlinearity £0.27 % for output range 1 and +£0.29 % for output range 2 at Vpp = 3.3 V.

Table 25: TS Output vs Temperature (Output range 1)

T °C Vpp =25V Vpp=3.3V Vpp =5.0V

’ Typical, mV Accuracy, % Typical, mV Accuracy, % Typical, mV Accuracy, %

-40 997 +0.45 997 +0.45 997 +0.45

-30 973 10.22 973 10.22 973 +0.22

-20 950 10.28 950 +0.28 950 10.29

-10 927 +0.21 927 +0.20 927 +0.21

0 905 +0.30 905 +0.30 905 +0.30

10 882 +0.28 882 10.28 882 10.28

20 859 +0.27 859 +0.27 859 +0.28

30 836 10.21 836 10.21 836 +0.21

40 813 10.29 813 10.28 813 +0.28

50 790 +0.32 790 +0.32 790 +0.32

60 766 10.52 766 +0.52 766 +0.51

70 743 10.62 743 10.62 743 +0.61

80 719 +0.82 719 +0.82 719 +0.82

85 707 +0.82 707 +0.82 707 +0.82
Table 26: TS Output vs Temperature (Output Range 2)

T °C Vpp=2.5V Vpp=3.3V Vpp=5.0V

’ Typical, mV Accuracy, % Typical, mV Accuracy, % Typical, mV Accuracy, %

-40 1186 +0.54 1187 10.50 1187 10.60

-30 1158 +0.29 1158 10.29 1158 10.29

-20 1131 +0.26 1131 +0.27 1131 +0.27
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Table 26: TS Output vs Temperature (Output Range 2)(Continued)

T.°c Vpp=2.5V Vpp=3.3V Vpp=5.0V
Typical, mV Accuracy, % Typical, mV Accuracy, % Typical, mV Accuracy, %

-10 1104 +0.26 1104 +0.26 1104 +0.25
0 1076 +0.37 1076 +0.37 1076 +0.37
10 1049 +0.36 1049 +0.37 1049 +0.37
20 1021 +0.36 1021 +0.35 1021 +0.37
30 994 +0.24 994 10.25 994 +0.25
40 966 1+0.34 966 +0.33 966 +0.33
50 938 +0.46 938 10.47 938 +0.47
60 910 +0.63 910 +0.64 910 +0.64
70 881 1+0.75 881 +0.75 881 +0.75
80 852 +0.93 852 +0.93 852 +0.92
85 838 +1.02 838 +1.03 838 +1.02

Table 27: TS Output Error (Output Range 1)

Errorat T
Voo. V -40 °C, % -20 °C, % 0°C, % 20°C, % 40 °C, % 60 °C, % 80 °C, % 85°C, %
2.30 +0.44 +0.28 +0.30 +0.28 +0.29 +0.52 +0.82 +0.82
2.50 +0.45 +0.28 +0.30 +0.27 +0.29 +0.52 +0.82 +0.82
2.70 +0.46 +0.28 +0.30 +0.27 +0.28 +0.52 +0.84 1+0.84
3.00 10.45 +0.29 +0.30 +0.27 +0.28 +0.53 +0.82 +0.82
3.30 10.45 +0.28 +0.30 +0.27 +0.28 +0.52 +0.82 +0.82
3.60 10.45 +0.28 +0.31 1+0.27 +0.28 +0.53 +0.82 +0.82
4.00 +0.45 +0.28 +0.30 +0.27 +0.28 +0.52 +0.82 +0.82
4.20 +0.44 +0.28 +0.30 +0.28 +0.28 +0.52 +0.82 +0.82
4.50 +0.45 +0.28 +0.30 +0.27 +0.28 +0.51 +0.82 +0.82
5.00 10.45 +0.29 +0.30 +0.28 +0.28 +0.51 +0.82 +0.82
5.50 +0.44 +0.28 +0.30 +0.28 +0.28 +0.51 +0.82 +0.83
Table 28: TS Output Error (Output Range 2)
Errorat T
Voo. V -40 °C, % -20 °C, % 0°C, % 20°C, % 40 °C, % 60 °C, % 80 °C, % 85°C, %
2.30 +0.62 +0.27 +0.37 +0.35 +0.34 +0.63 +0.94 +1.02
2.50 +0.54 +0.26 +0.37 +0.36 +0.34 +0.63 +0.93 +1.02
2.70 10.72 +0.26 +0.37 +0.36 +0.34 10.62 +0.94 +1.03
3.00 +0.41 +0.26 +0.37 +0.36 +0.33 +0.64 +0.93 +1.02
3.30 +0.50 10.27 10.37 10.35 +0.33 +0.64 +0.93 +1.03
3.60 +0.66 10.26 +0.37 +0.36 +0.34 +0.64 +0.93 +1.02
4.00 +0.82 +0.26 +0.37 +0.36 +0.34 +0.64 +0.93 +1.03
4.20 +0.43 +0.27 +0.37 +0.36 +0.34 +0.64 +0.92 +1.02
4.50 10.72 1+0.27 +0.37 +0.37 +0.34 +0.64 +0.92 +1.02
5.00 +0.60 1+0.27 +0.37 +0.37 +0.33 +0.64 +0.92 +1.02
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Table 28: TS Output Error (Output Range 2)(Continued)

Vo V ErroratT
pD -40 °C, % -20 °C, % 0°C, % 20 °C, % 40 °C, % 60 °C, % 80 °C, % 85°C, %
5.50 +0.58 +0.27 +0.37 +0.36 +0.34 +0.64 +0.93 +1.03
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4 User Programmability

The SLG46880/81 is a user programmable device with a one time programmable (OTP) memory array that is used to configure
the 12 state ASM, logic, and Mixed-Signal circuits. Three of the 10 Pins provide a connection for the bit patterns into the OTP on
board memory. A programming development kit allows the user the ability to create initial devices. Once the design is finalized,
the programming code (.gpx file) is forwarded to Renesas Electronics Corporation to integrate into a production process.

Product
Definition

Customer creates their own design in
GreenPAK Designer

i

Emulate design to verify behavior

C Customers Programs Engineering

Samples with GreenPAK
Development Tools

<—

Customer verifies GreenPAK
in system design

GreenPAK Design
approved

E-mail design file to
greenpak@renesas.com

i

CCustom GreenPAK part enters production

NN N N N

N

Figure 2: Steps to Create a Custom GreenPAK Device
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5 10 Pins
5.1 10 PINS

The SLG46880/81 has a total of 12 GPIO, 8 GPI, and 8 GPO pins, which can function either as a user defined Input or Output,
or as a special function (such as outputting the voltage reference), as well as a signal for programming of the on-chip Non Volatile
Memory (NVM). Refer to Section 2 for pin definitions.

GPIs0,1,2,3,4,5,6,7,GPIOs 0,1,2,3,8,9,10, 11, GPOs 0, 5, 6, 7 are powered from Vpp and GPIOs 4, 5, 6, 7, GPOs 1,
2, 3, 4 are powered from Vpp,_ All internal macrocells are powered from Vpp Voltage on Vpp, Pin must be less or equal voltage
on Vpp Pin.

In case Vpp;, floating and any Pin powered from Vpp, is configured as input, ESD pin protection diodes must be considered when
applying an input signal to the pin. This will cause a significant current leakage.

In case Vpp;, floating and any Pin powered from Vpps is configured as Output, the pin will behave as NMOS Open-Drain.
It is not recommended to connect Vpp, to the GND.

5.2 PULL-UP/DOWN RESISTORS

All IO Pins have the option of user-selectable resistors that can be connected to the pin structure. The selectable values on these
resistors are 10 kQ, 100 kQ, and 1 MQ. The internal resistors can be configured as either Pull-up or Pull-downs.

5.3 100 NS DEBOUNCE DELAY
100 ns debounce can be enabled for GPI0, GPI1, GPI5, and GPI6 by setting registers [536], [537], [5638], and [539], respectively.

5.4 FAST PULL-UP/DOWN DURING POWER-UP

During power-up, IO Pull-up/down resistance will switch to 2.6 kQ initially and then it will switch to normal setting value. This
function is enabled by register [670].

5.5 DIGITAL INPUT LATCH

Digital Input Latch can be enabled for GPI0, GPI1, GPI4, GPI5, GPIO2, GPI03, GPIO6, GPIO7. For timing diagram refer to
Figure 3.

Digital Input

LATCH Enable (LE) L i L N
Without LATCH 1 L J_|_|_|_ || U | | .

Normal LATCH — I RS R .

InputDataOLATCH _____ | || SN B

Figure 3: Digital Input Latch Timing Diagram

Input Data 1 LATCH
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5.6 GPO OUTPUT SKEW

Output Skew function can be enabled for GPOs 0 to 7. Once enabled for any GPO (register [671]), Output Skew becomes valid
for all GPOs. All eight GPOs are grouped in pairs: GPO0O and GPO7, GPO1 and GPO2, GPO3 and GPO4, GPO5 and GPO6.
Output Skew allows to delay each pair before setting HIGH or LOW consequently. See Figure 4.

IN ><

Output Skew Disabled,
all GPOs

Output Skew Enabled,
GPO 0 and GPO 7

Output Skew Enabled, X
GPO 1 and GPO 2

Output Skew Enabled,
GPO 3 and GPO 4

Output Skew Enabled,
GPO 5 and GPO 6

Figure 4: Output Skew Timing Diagram

5.7 ULTRA-LOW POWER DIGITAL INPUT (SLG46881 ONLY)

SLG46881 has an Ultra-Low Power Digital Input option that can be applied to GPIOs 0 to 11 and GPIs 1 to 7. Note that when
Ultra-Low Power Digital Input is enabled, Pull-up resistors for GPIOs 0 to 3, 8 to 11, GPIs 1 to 7 switch from Vpp to Vppo.
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5.8 GPI10 STRUCTURE (Vpp)

5.8.1 SLG46880 GPI 10 Structure (for GPIs 6, 7)

Non-Schmitt
Input Mode [1:0] ,\ Trigger Input
00: Digital In without Schmitt Trigger, wosmt_en = 1 | a
01: Digital In with Schmitt Trigger, smt_en = 1 | |
10: Low Voltage Digital In mode, Iv_en =1 | register [539] |
11: Analog 10 mode WOSMT EN | |
- h |
Note 1: 100 ns debounce is available for GPI6 only ‘Schmitt : |
Note 2: Can be varied over PVT, for reference only '_0'\ Trigger Input ) |
T
] |
: Digital IN
|
SMT_EN Low Voltage : |
'\ Input | 1
| see Note 1 :
I: L
LV_EN
> Analog 10
Voo Floating
so p—————
1720 Voo
(Note 2) :I
PAD
900 kQ 90 kQ
Res_sel [1:0] i
00: Floating =
01+ 10 kQ Pull-up_EN
10: 100 kQ
—_ 11:1 MQ

Figure 5: SLG46880 GPI 10 Structure Diagram
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5.8.2 SLG46881 GPI 10 Structure (for GPIs 6, 7)

Input Mode [1:0]

00: Digital In without Schmitt Trigger, wosmt_en =1
01: Digital In with Schmitt Trigger, smt_en =1

10: Low Voltage Digital In mode, lv_en =1

11: Analog IO mode

Note 1: 100 ns debounce is available for GPI6 only
Note 2: Can be varied over PVT, for reference only

Datasheet

Ultra-Low Power

Digital IN

Figure 6: SLG46881 GPI 10 Structure Diagram

Revision 3.16

> Analog IO

'\ Digital Input
ULP_EN j/
Non-Schmitt
'\ Trigger Input - —————- a
| |
I: [ register [539] |
WOSMT_EN | :
Schmitt | |
'ﬂ'\ Trigger Input ! Toons "
i Debounce |
l |
SMT_EN Low Voltage : |
'\ Input | |
j | see Note 1 :
e e —
LV_EN
1720 Floatin
(Note 2) s0 9 Voo (0r Vppz when Ultra-Low Power
Digital Input enabled)
PAD
900 kQ 90 kQ
Res_sel [1:0] i
00: Floating =
— 01 10 KQ Pull-up_EN
10: 100 kQ
11:1 MQ

1-Mar-2023
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5.9 GPIWITH INPUT LATCH 10 STRUCTURE (Vpp)

5.9.1 SLG46880 GPI with Input LATCH IO Structure (for GPIs 0, 1)

Non-Schmitt
Trigger Input
register [536] for GPIO Latch config
register [537] for GPI1 LATCH Config 00: without latch (S0)
WOSMT EN 2-bits 01: normal latch (S1)
- 10: input data O latch (S1)
Schmitt 11: input data 1 latch (S1)
Trigger Input 100 ns
'U] Debounce
SMT_EN Low Voltage To Matrix
I Input

LATCH_EN
(from Register)
LV_EN

> Analog 10

Floating
0 f—————
1720 Voo
(Note 1) —_—
Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en =1
01: Digital In with Schmitt Trigger, smt_en =1
PAD 10: Low Voltage Digital In mode, Iv_en =1
900 kQ 90 kQ 11: Analog 10 mode
Note 1: Can be varied over PVT, for reference only
Res_sel [1:0] i
00: Floating =
0110 kQ Pull-up_EN
10: 100 kQ
— 11:1 MQ
Figure 7: SLG46880 GPI with Input LATCH Structure Diagram
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5.9.2 SLG46881 GPI with Input LATCH IO Structure (for GPIs 0, 1)

Ultra-Low Power

'\ Digital Input
ULP_EN Non-Schmitt
'\ Trigger Input
register [536] for GPIO ) Latch config
register [537] for GPI1 LATCH Config 00: without latch (S0)
2-bits 01: normal latch (S1)
WOSMT EN 10: input data 0 latch (S1)
- Schmitt 11:input data 1 latch (S1)
,\ Trigger Input 100ns
Fl Debounce
SMT_EN Low Voltage To Matrix
,\ Input
LATCH_EN
from Register,
LV_EN ( egister)
> Analog 10
Floating
0 b——oo
172Q S VDD (or VDD2 when Ultra-Low Power Digital Input enabled)
(Note 2) J
PAD Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en =1
900k 90ka 01: Digital In with Schmitt Trigger, smt_en =1
10: Low Voltage Digital In mode, Iv_en =1
Res_sel [1:0] 11: Analog |0 mode
00: Floating pull EN =
01:10 kQ ull-up_ Note 1: Ultra-Low Power Digital Input is available for GPI1 only
10: 100 kQ Note 2: Can be varied over PVT, for reference only
— 11:1 MQ
Figure 8: SLG46881 GPI with Input LATCH Structure Diagram
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5.10 GPI WITH I>C MODE IO STRUCTURE (Vpp)

5.10.1 SLG46880 GPI with I°C Mode Structure (for GPIs 2, 3)

Input Mode [1:0]

00: Digital In without Schmitt Trigger, wosmt_en = 1
01: Digital In with Schmitt Trigger, smt_en=1

10: Low Voltage Digital In mode, lv_en =1

11: Reserved

Non-Schmitt
| Trigger Input

Schmitt
| Trigger Input

Low Voltage
| Input 1

> Digital IN

Floating

900 kQ

Res_sel[1:0]
00: Floating
01: 10 kQ
10: 100 kQ
11: 1MQ

1°C SDA Signal

Only used when I’C is
selected

not available for direct user control

L

Pull-up_EN

Figure 9: SLG46880 GPI with 12C Mode IO Structure Diagram
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5.10.2 SLG46881 GPI with I°C Mode Structure (for GPIs 2, 3)

PAD

Non-Schmitt
Trigger Input
Input Mode [1:0] _%
00: Digital Inwithout Schmitt Trigger, wosmt_en = 1
01: Digital Inwith Schmitt Trigger, smt_en=1
10: Low Voltage Digital Inmode, Iv_en =1 WOSMT _EN
11: Reserved — Schmitt
Trigger Input

L7
SMT_EN
Low Voltage

| tl L
npu > Digital IN
LV_EN
Ultra-Low Power
ULP_EN

Digital Input
Floating

Voo (0or Vppz Wwhen Ultra-Low Power Digital Input enabled)

900 kQ

T
Inamn 1

Res_sel[1:0]
00: Floating
- 01: 10 kQ
10: 100 kQ
11: 1MQ

|
[ 1
[ [
: li 1°C SDA Signal |

|
| |
| |
| |
[ |

Pull-up_EN

Only used when FC is
selected

not available for direct user control

Figure 10: SLG46881 GPI with I2C Mode 10 Structure Diagram
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5.11 GPIO WITH MATRIX OE 10 STRUCTURE (Vpp OR Vpp3)

5.11.1 SLG46880 GPIO with Matrix OE 10 Structure (for GPIOs 0, 1, 8, 9, 10, 11 with Vpp, and GPIOs 4, 5 with Vpp,)

Non-Schmitt
'\ Trigger Input
Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en=1
01: Digital In with Schmitt Trigger, smt_en =1 WOSMT_EN
10: Low Voltage Digital In mode, Iv_en =1
11: analog 10 mode Schmitt

Output Mode [1:0]

00: Push-Pull 1x mode, pplx_en=1

01: Push-Pull 2x mode, pp2x_en =1, pplx_en =1

10: NMOS 1x Open-Drain mode, od1x_en =1

11: NMOS 2x Open-Drain mode, od2x_en = 1, od1x_en =1

Trigger Input

Digital IN
SMT_EN

Note 1: Can be varied over PVT, for reference only. Low Voltage

Input

7 Ly

LV_EN

> Analog 10

Floa(mg

Voo 0r Vorz

1720
(Note 1)

VpoOr Vppz Res_sel [1:0]

900kQ 90kQ

00: Floating Pul-up_EN =

01:10 kQ
10: 100 kQ

Digital OUT

Digital OUT
OE OE
PPIX_EN OD1x_EN

Voo Or Vopz

Voo Or Voo, PAD

——

Digital OUT Digital OUT
oE oF
PP2x_EN OoD2x_EN

Figure 11: SLG46880 GPIO with Matrix OE 10 Structure Diagram
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5.11.2 SLG46881 GPIO with Matrix OE 10 Structure (for GPIOs 0, 1, 8, 9, 10, 11 with Vpp, and GPIOs 4, 5 with Vpp,)

Non-Schmitt
'\ Trigger Input
Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en =1
01: Digital In with Schmitt Trigger, smt_en =1 WOSMT_EN
10: Low Voltage Digital In mode, Iv_en =1 Schmitt
11: analog 10 mode Trigger Input
Output Mode [1:.0] '_ﬂ'\ 99 P 4’ Digital IN
00: Push-Pull 1x mode, pp1x_en=1
01: Push-Pull 2x mode, pp2x_en =1, pplx_en=1
10: NMOS 1x Open-Drain mode, od1x_en =1 SMT_EN
11: NMOS 2x Open-Drain mode, od2x_en = 1,0d1x_en =1
Low Voltage
Note 1: Can be varied over PVT, for reference only. '\ Input
Note 2: Vppp for GPIOs 0, 1, 8, 9, 10, 11 when Ultra-Low Power Digital Input
disabled or VDD2 when Ultra-Low Power Digital Input enabled.
Voo, for GPIOs 4 and 5. LV_EN
Ultra-Low Power
'\ Digital Input
ULP_EN
> Analog 10
Floating
s0
Note 2

1720
(Note 1)

900 kQ

Vopor Vop, Res_sel [1:0]

00: Floating
01:10 kQ
10:100 kQ

) Digital OUT
Digital OUT
OE OE
PPIX_EN OD1x_EN

Voo Or Vopz

Pull-up_EN

VopOor Vop

T

Digital OUT Digital OUT
OE OF
PP2x EN —4 0OD2x_EN

Figure 12: SLG46881 GPIO with Matrix OE 10 Structure Diagram
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5.12 GPIO WITH MATRIX OE AND INPUT LATCH 10 STRUCTURE (Vpp OR Vpp3)

5.12.1 SLG46880 GPIO with Matrix OE and Input LATCH IO Structure (for GPIOs 2, 3 with Vpp, GPIOs 6, 7 with Vpp»)

Input Mode [1:0]

00: Digital In without Schmitt Trigger, wosmt_en=1
01: Digital In with Schmitt Trigger, smt_en =1

10: Low Voltage Digital In mode, lv_en = 1

11: analog 10 mode

Output Mode [1:0]

00: Push-Pull 1x mode, pplx_en=1

01: Push-Pull 2x mode, pp2x_en =1, pplx_en =1

10: NMOS 1x Open-Drain mode, od1x_en =1

11: NMOS 2x Open-Drain mode, od2x_en =1, od1x_en = 1

Note 1: Can be varied over PVT, for reference only.

Voo Or Vooo

Digital OUT
> |
PPIx_ EN —4¢
VopOr Vope

M

VopOr Voo

T

Digital OUT
OE
PP2x_ EN ——4

Non-Schmitt Latch config
'\ Trigger Input LATCH Config 00: without latch (S0)
2-bits 01: normal latch (S1)
10: input data O latch (S1)
WOSMT_EN 11:input data 1 latch (S1)
Schmitt
Trigger Input
>
SMT_EN To Matrix
Low Voltage
'\ Input
LATCH_EN
LV_EN (from Register)
> Analog 10
Floating
s0 Voo 0r Voo
1720 J
(Note 1)
900 kQ 90kQ 10kQ
Res_sel [1:0] j_
oot e -
10: 100 kQ
11:1MQ
}_C% -
OD1x_EN
PAD =
Digital OUT
OE
OD2x_EN
Figure 13: SLG46880 GPIO with Matrix OE and Input LATCH IO Structure Diagram
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5.12.2 SLG46881 GPIO with Matrix OE and Input LATCH IO Structure (for GPIOs 2, 3 with Vpp, GPIOs 6, 7 with Vpp5)

Non-Schmitt
Input Mode [1:0] '\ Trigger Input
00: Digital In without Schmitt Trigger, wosmt_en=1
01: Digital In with Schmitt Trigger, smt_en =1
10: Low Voltage Digital In mode, Iv_en = 1 WOSMT_EN
11: analog 10 mode Schmitt X
'\ Trigger Input ) Latch config
Output Mode [1:0] 7 LATCH Config 00: without latch (S0)
00: Push-Pull 1x mode, pplx_en=1 2-bits 01: normal latch (S1)
01: Push-Pull 2x mode, pp2x_en =1, pplx_en = 1 SMT EN ‘ 10: input data 0 latch (S1)
10: NMOS 1x Open-Drain mode, od1x_en =1 - 11:input data 1 latch (S1)
11: NMOS 2x Open-Drain mode, od2x_en =1, od1x_en =1 Low Voltage 2|
Input b
Note 1: Can be varied over PVT, for reference only. '\ P LATCH Q|
Note 2: Vpp for GPIOs 0, 1, 8, 9, 10, 11 when Ultra-Low Power Digital Input EN
disabled or VDD2 when Ultra-Low Power Digital Input enabled. LV EN To Matrix
Vo for GPIOs 4 and 5. -
Ultra-Low Power
'\ Digital Input
LATCH_EN
ULP_EN (from Register)
> Analog 10
Floating
sO
Note 2
172Q J
(Note 1)
900 kQ 90kQ
Voo Or Vorz Res_sel [1:0]
00: Floati =
o1 100:Qng Pull-up_EN
10: 100 kQ
Digital OUT
Digital OUT
OE {>c I OE
PPIX_EN ) OD1x_EN
Vop Or Voop
Voo Voo, PAD T
Digital OUT Digital OUT
OE OE
PP2x_EN —4 OD2x_EN
Figure 14: SLG46881 GPIO with Matrix OE and Input LATCH IO Structure Diagram
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5.13 GPI WITH INPUT LATCH AND CRYSTAL INPUT 10 STRUCTURE (Vpp)

5.13.1 SLG46880 GPI with Input LATCH and Crystal Input 10 Structure (for GPls 4, 5)

Non-Schmitt
Trigger Input
: . | Latch config
j l | register [538] : LATCH Config 00: without latch (S0)
2-bits 01: normal latch (S1)
WOSMT_EN | | 10: input data 0 latch (S1)
Schmitt : | 11: input data 1 latch (S1)
Trigger Input 100 ns |
? ﬂ] ll i
SMT_EN Low Voltage To Matrix
Input Note 1
LATCH_EN
I from Register
LV_EN ( gister)
> Analog 10
Floating
sO
172Q Voo
(Note 2) T Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en =1
01: Digital In with Schmitt Trigger, smt_en =1
PAD 10: Low Voltage Digital In mode, lv_en =1
11: Analog 10 mode
900 kQ 90 kQ
Note 1: 100 ns debounce is available for GPI5 only
Res_sel [1:0] 1 Note 2: Can be varied over PVT, for reference only
00: Floating =
01:10 kQ Pull-up_EN
10: 100 kQ
— 11:1 MQ
Figure 15: SLG46880 GPI with Input LATCH and Crystal Input 10 Structure Diagram
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5.13.2 SLG46881 GPI with Input LATCH and Crystal Input 10 Structure (for GPls 4, 5)

Ultra-Low Power

1720
(Note 2)

PAD

'\ Digital Input
ULP_EN j/ .
- Non-Schmitt
,\ Trigger Input
[ | Latch config
| register [538] LATCH Config 00: without latch (S0)
| | 2-bits 01: normal latch (S1)
WOSMT_EN . | | 10: input data 0 latch (S1)
‘Schmitt | | 11:input data 1 latch (S1)
,ﬂ'\ Trigger Input . 100ns |
i Debounce |
|
| .
SMT_EN Low Voltage ! To Matrix
Input
NN e ]
(from
LV_EN Register)
> Analog 10
Floating

VDD (or VDD2 when Ultra-Low Power Digital Input enabled)

900 kQ

Res_sel [1:0]
00: Floating
01:10 kQ
10:100 kQ
11:1 MQ

90 kQ

Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en =1

i 01: Digital In with Schmitt Trigger, smt_en =1

10: Low Voltage Digital In mode, Iv_en =1
11: Analog 10 mode

Pull-up_EN Note 1: 100 ns debounce is available for GPI5 only
Note 2: Can be varied over PVT, for reference only

Figure 16: SLG46881 GPI with Input LATCH and Crystal Input 10 Structure Diagram

Datasheet

Revision 3.16 1-Mar-2023

CFR0011-120-00

48 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous

State Machi

ne and Dual Supply

5.14 GPO REGISTER OE 10 STRUCTURE (Vpp OR Vppy)

5.14.1 GPO Register OE 10 Structure (for GPOs 0, 5, 6, 7 for Vpp, and GPOs 1, 2, 3, 4 for Vpp,)

Output Mode [L0] s1 Connection Matrix Out
00: Push-Pull 1x mode, pplx_en=1 Digital Out
01: Push-Pull 2x mode, pp2x_en=1, pplx_en=1 .
10: NMOS 1x Open-Drain mode, od1x_en = 1 s0 ASM Pin Output
11: NMOS 2x Open-Drain mode, od2x_en =1, 0dlx_en=1

ASM to GPO

0: Matrix Out

1: ASM Pin Out

Floating
s0

Voo Of Vopz

900 kQ 90 kQ

Vop or Vppz
Res_sel [1:0]

00: Floating

01:10 KQ Pull-up_EN

L

Digital OUT

10: 100 kQ
| b O| 11:1 MQ
Digital OUT

OE

PP1x_EN

Digital OUT

OE

N
OE
{>C OD1x_EN

Voo OF Voo

[
4t

VopOr Voo,

PP2x_EN

Datasheet

Digital OUT
_"_l\_l
—> | *
{>c 0D2x_EN

Figure 17: SLG46880/81 GPO Register OE 10 Structure Diagram
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5.15 10 TYPICAL PERFORMANCE

pply
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I I I I
Push-Pull 2x @ VDD =5V

Push-Pull1x @ VDD =5V
e Push-Pull 2x @ VDD =3.3V

50

40

e Push-Pull 1x @ VDD =3.3V
Push-Pull 2x @ VDD =25V

e Push-Pull 1x @ VDD =25V
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30 /
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/
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Figure 18: Typical High Level Output Current vs. High Level Output Voltage at T = 25 °C
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Figure 19: Typical Low Level Output Current vs. Low Level Output Voltage, 1x Drive at T = 25 °C, Full Range

Datasheet

Revision 3.16

1-Mar-2023

CFR0011-120-00

50 of 353

© 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

30 /
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0
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Figure 20: Typical Low Level Output Current vs. Low Level Output Voltage, 1x Drive at T = 25 °C
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Figure 21: Typical Low Level Output Current vs. Low Level Output Voltage, 2x Drive at T = 25 °C, Full Range
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50 , |
Open Drain 2x @ VDD = 5 V /
45 | Open Drain 2x @ VDD =3.3V 4
Open Drain 2x @ VDD = 2.5V / //
40 | Push-Pull 2x @ VDD = 5 V L //
Push-Pull 2x @ VDD = 3.3V / /
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Es // 1 // _—
_5, / /
20 / P L /4/
—
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1
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Figure 22: Typical Low Level Output Current vs. Low Level Output Voltage, 2x Drive at T = 25 °C
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6 Connection Matrix

The Connection Matrix in the SLG46880/81 is used to create the internal routing for internal functional macrocells of the device
once it is programmed. The registers are programmed from the one-time NVM cell during Test Mode Operation. The output of
each functional macrocell within the SLG46880/81 has a specific digital bit code assigned to it that is either set to active “High”
or inactive “Low”, based on the design that is created. Once the 4096 register bits within the SLG46880/81 are programmed a
fully custom circuit will be created.

The Connection Matrix has 64 inputs, 84 outputs and 17 state dependent outputs. Each of the 64 inputs to the Connection Matrix
is hard-wired to the digital output of a particular source macrocell, including 10 pins, LUTs, analog comparators, other digital
resources, such as Vpp and GND. The input to a digital macrocell uses a 6-bit register to select one of these 64 input lines.

For a complete list of the SLG46880/81’s register table, see Section 21.

Matrix Input Signal N

Functions
GND 0
GPIOO Digital In 1
GPIO1 Digital In 2
GPIO2 Digital In 3

nRST_core (POR) 62

Vbp 63
Matrix Inputs N 0 1 A 83
Registers register [5:0] register [11:6] register [17:12] | = == === registers [503:498]
i Matrix OUT: INO of | Matrix OUT: IN1 of | Matrix Out: INO of
. Function LUT2_0 or Clock LUT2_0 or Data LUT2 1orClock | =====~="~ DM EXT CLK1
Matrix Outputs Input of DFFO Input of DFFO Input of PGen
Figure 23: Connection Matrix
Function Connection Matrix

GPIOO : '

LuT GPIO6 GPIO0 : X

GPIO2 . .
GPIO2 N S A

LUT

Figure 24: Connection Matrix Example
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6.1 MATRIX INPUT TABLE
Table 29: Matrix Input Table

ket Matrix Input Signal Function Matrix Decode
Number 5 4 3 2 1 0
0 GND 0 0 0 0 0 0
1 GPIOO Digital Input 0 0 0 0 0 1
2 GPIO1 Digital Input 0 0 0 0 1 0
3 GPIO2 Digital Input 0 0 0 0 1 1
4 GPIO Digital Input 0 0 0 1 0 0
5 GPI1 Digital Input 0 0 0 1 0 1
6 GPIO3 Digital Input 0 0 0 1 1 0
7 GPIO4 Digital Input 0 0 0 1 1 1
8 LUT2_0/DFFO Output 0 0 1 0 0 0
9 LUT2_1/PGen Output 0 0 1 0 0 1
10 LUT3_O/DFF1 Output 0 0 1 0 1 0
11 LUT3_1/DFF2 Qutput 0 0 1 0 1 1
12 LUT3_2/DFF3 Output 0 0 1 1 0 0
13 LUT3_3/DFF4 Output 0 0 1 1 0 1
14 LUT3_4/CNT_DLY1(8bit) Output 0 0 1 1 1 0
15 LUT3_5/CNT_DLY2(8bit) Output 0 0 1 1 1 1
16 LUT3_6/CNT_DLY3(8bit) Output 0 1 0 0 0 0
17 LUT3_7/CNT_DLY4(8bit) Output 0 1 0 0 0 1
18 LUT4_O/CNT_DLYO(16bit) Output 0 1 0 0 1 0
19 LUT3_8/Pipe Delay OutputO/Ripple CNT Output0 0 1 0 0 1 1
20 Pipe Delay Output1/Ripple CNT Output1 0 1 0 1 0 0
21 Internal 2.048 MHz Osc Output 0 1 0 1 0 1
22 Internal 2.048 kHz Osc Output 0 1 0 1 1 0
23 Internal 25 MHz Osc Output 0 1 0 1 1 1
24 Filter/Edge Detect Output/Ripple CNT Output2 0 1 1 0 0 0
25 Programmable Delay with Edge Detector Output 0 1 1 0 0 1
26 F(1) Function OutputO 0 1 1 0 1 0
27 F(1) Function Output1 0 1 1 0 1 1
28 F(1) Function Output2 0 1 1 1 0 0
29 DMO_0 Macrocell Output0 0 1 1 1 0 1
30 DMO_0 Macrocell Output1 0 1 1 1 1 0
31 DMO_0 Macrocell Output2 0 1 1 1 1 1
32 GPI2/SDA Digital Input or 12C_virtual_0 Input 1 0 0 0 0 0
33 GPI3/SCL Digital Input or IZC_virtuaI_1 Input 1 0 0 0 0 1
34 12C_virtual_2 Input 1 0| 0| oO 1 0
35 12C_virtual_3 Input 1 0| o 0 1 1
36 12C_virtual_4 Input 1 0| o0 1 0| o0
37 12C_virtual_5 Input 1 0| o 1 0 1
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Table 29: Matrix Input Table(Continued)

kTS Matrix Input Signal Function Matrix Decode
Number 5 4 3 2 1 0
38 IZC_virtuaI_G Input 1 0 0 1 1 0
39 12C_virtual_7 Input 1 0| o 1 1 1
40 DMO_1 Macrocell OutputO 1 0 1 0 0 0
41 DMO_1 Macrocell Output1 1 0 1 0 0 1
42 DMO_1 Macrocell Output2 1 0 1 0 1 0
43 ASM Connection Matrix Output RAM 0 1 0 1 0 1 1
44 ASM Connection Matrix Output RAM 1 1 0 1 1 0 0
45 ASM Connection Matrix Output RAM 2 1 0 1 1 0 1
46 ASM Connection Matrix Output RAM 0 1 0 1 1 1 0
47 GPIO5 Digital Input 1 0 1 1 1 1
48 GPIO6 Digital Input 1 1 0 0 0 0
49 GPIO7 Digital Input 1 1 0 0 0 1
50 GPIO8 Digital Input 1 1 0 0 1 0
51 GPI4 Digital Input/Crystal OSC 1 1 0 0 1 1
52 GPI5 Digital Input 1 1 0 1 0 0
53 GPI6 Digital Input 1 1 0 1 0 1
54 GPI7 Digital Input 1 1 0 1 1 0
55 GPIO9 Digital Input 1 1 0 1 1 1
56 ACMPOH Output 1 1 1 0 0 0
57 ACMP1H Output 1 1 1 0 0 1
58 ACMP2L Output 1 1 1 0 1 0
59 ACMP3L output 1 1 1 0 1 1
60 GPIO10 Digital Input 1 1 1 1 0 0
61 GPIO11 Digital Input 1 1 1 1 0 1
62 nRST_core (POR) as matrix input 1 1 1 1 1 0
63 Vop 1 1 1 1 1 1

6.2 MATRIX OUTPUT TABLE
Table 30: Matrix Output Table

ReA%i::Z"ssBit Matrix Output Signal Function Magli.lxmc:ouetrp "
[5:0] Matrix Out 0: INO of LUT2_0 or Clock Input of DFFO 0
[11:6] Matrix Out 1: IN1 of LUT2_0 or Data Input of DFFO 1
[17:12] Matrix Out 2: INO of LUT2_1 or Clock Input of PGen 2
[23:18] Matrix Out 3: IN1 of LUT2_1 or nRST of PGen 3
[29:24] Matrix Out 4: INO of LUT3_0 or Clock Input of DFF1 4
[35:30] Matrix Out 5: IN1 of LUT3_0 or Data Input of DFF1 5
[41:36] Matrix Out 6: IN2 of LUT3_0 or nRST (nSET) of DFF1 6
[47:42] Matrix Out 7: INO of LUT3_1 or Clock Input of DFF2 7
[563:48] Matrix Out 8: IN1 of LUT3_1 or Data Input of DFF2 8

Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 55 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 30: Matrix Output Table(Continued)

ReAgJ:::sBit Matrix Output Signal Function Mamlxm%l:fm
[69:54] Matrix Out 9: IN2 of LUT3_1 or nRST (nSET) of DFF2 9
[65:60] Matrix Out 10: INO of LUT3_2 or Clock Input of DFF3 10
[71:66] Matrix Out 11: IN1 of LUT3_2 or Data Input of DFF3 1
[77:72] Matrix Out 12: IN2 of LUT3_2 or nRST (nSET) of DFF3 12
[83:78] Matrix Out 13: INO of LUT3_3 or Clock Input of DFF4 13
[89:84] Matrix Out 14: IN1 of LUT3_3 or Data Input of DFF4 14
[95:90] Matrix Out 15: IN2 of LUT3_3 or nRST (nSET) of DFF4 15
[101:96] Matrix Out 16:INO of LUT3_4 or Delay1 Input (or Counter1 nRST Input) 16

[107:102] Matrix Out 17:IN1 of LUT3_4 or External Clock1 Input of Delay1 (or Counter1) 17
[113:108] Matrix Out 18:IN2 of LUT3_4 18
[119:114] Matrix Out 19:INO of LUT3_5 or Delay2 Input (or Counter2 nRST Input) 19
[125:120] Matrix Out 20:IN1 of LUT3_5 or External Clock1 Input of Delay2 (or Counter2) 20
[131:126] Matrix Out 21:IN2 of LUT3_5 21
[137:132] Matrix Out 22:INO of LUT3_6 or Delay3 Input (or Counter3 nRST Input) 22
[143:138] Matrix Out 23:IN1 of LUT3_6 or External Clock1 Input of Delay3 (or Counter3) 23
[149:144] Matrix Out 24:IN2 of LUT3_6 24
[155:150] Matrix Out 25:INO of LUT3_7 or Delay4 Input (or Counter4 nRST Input) 25
[161:156] Matrix Out 26:IN1 of LUT3_7 or External Clock1 Input of Delay4 (or Counter4) 26
[167:162] Matrix Out 27:IN2 of LUT3_7 27
[173:168] Matrix Out 28:INO of LUT3_8 or Input of Pipe Delay 28
[179:174] Matrix Out 29:IN1 of LUT3_8 or nRST of Pipe Delay 29
[185:180] Matrix Out 30:IN2 of LUT3_8 or Clock of Pipe Delay 30
[191:186] Matrix Out 31:INO of LUT4_0 or Delay0 Input (or CounterO nRST Input) 31
[197:192] Matrix Out 32:IN1 of LUT4_0 or External Clock Input of Delay0 (or Counter0) 32
[203:198] Matrix Out 33:IN2 of LUT4_0 or UP Input of FSMO 33
[209:204] Matrix Out 34:IN3 of LUT4_0 or KEEP Input of FSMO 34
[215:210] Matrix Out 35: ACMPOH Power-down 35
[221:216] Matrix Out 36: ACMP1H Power-down 36
[227:222] Matrix Out 37: ACMP2L Power-down 37
[233:228] Matrix Out 38: ACMP3L Power-down 38
[239:234] Matrix Out 39: GPO7 DOUT 39
[245:240] Matrix Out 40: GPOO DOUT 40
[251:246] Matrix Out 41: GPIO0O DOUT 41
[257:252] Matrix Out 42: GPIO0O DOUT OE 42
[263:258] Matrix Out 43: GPIO1 DOUT 43
[269:264] Matrix Out 44: GPIO1 DOUT OE 44
[275:270] Matrix Out 45: GPIO2 DOUT 45
[281:276] Matrix Out 46: GPIO2 DOUT OE 46
[287:282] Matrix Out 47: GPIO3 DOUT 47
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Table 30: Matrix Output Table(Continued)

ReAgdi::irssBit Matrix Output Signal Function MaLermObt;tfut
[293:288] Matrix Out 48: GPIO3 DOUT OE 48
[299:294] Matrix Out 49: GPIO4 DOUT 49
[305:300] Matrix Out 50: GPIO4 DOUT OE 50
[311:306] Matrix Out 51: GPIO5 DOUT 51
[317:312] Matrix Out 52: GPIO5 DOUT OE 52
[323:318] Matrix Out 53: GPO1 DOUT 53
[329:324] Matrix Out 54: GPO2 DOUT 54
[335:330] Matrix Out 55: GPO3 DOUT 55
[341:336] Matrix Out 56: GPO4 DOUT 56
[347:342] Matrix Out 57: GPIO6 DOUT OE 57
[353:348] Matrix Out 58: GPIO6 DOUT 58
[359:354] Matrix Out 59: GPIO7 DOUT 59
[365:360] Matrix Out 60: GPIO7 DOUT OE 60
[371:366] Matrix Out 61: GPIO8 DOUT OE 61
[377:372] Matrix Out 62: GPIO8 DOUT 62
[383:378] Matrix Out 63: GPIO9 DOUT OE 63
[389:384] Matrix Out 64: GPIO9 DOUT 64
[395:390] Matrix Out 65: GPIO10 DOUT OE 65
[401:396] Matrix Out 66: GPIO10 DOUT 66
[407:402] Matrix Out 67: GPIO11 DOUT OE 67
[413:408] Matrix Out 68: GPIO11 DOUT 68
[419:414] Matrix Out 69: GPO5 DOUT 69
[425:420] Matrix Out 70: GPO6 DOUT 70
[431:426] Matrix Out 71: ASM nRST 71
[437:432] Matrix Out 72: OSCO ENABLE 72
[443:438] Matrix Out 73: OSC1 ENABLE 73
[449:444] Matrix Out 74: OSC2 ENABLE 74
[455:450] Matrix Out 75: Filter/Edge detect input 75
[461:456] Matrix Out 76: F1 interrupt 76
[467:462] Matrix Out 77: Programmable delay/edge detect input 77
[473:468] Matrix Out 78: Temp sensor/Crystal OSC/Vref Out_0/Vref Out_1 Power Up 78
[479:474] Matrix Out 79: GPI LATCH enable 79
[485:480] Matrix Out 80: GPIO LATCH enable 80
[491:486] Matrix Out 81: BG enable 81
[497:492] DM EXT CLKO 82
[503:498] DM_EXT_CLK1 83

Note: For each Address, the two most significant bits are unused.
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6.3 CONNECTION MATRIX VIRTUAL INPUTS

As mentioned previously, the Connection Matrix inputs come from the outputs of various digital macrocells on the device. Eight
of the Connection Matrix inputs have the special characteristic that the state of these signal lines comes from a corresponding
data bit written as a register value via I2C. This gives the user the ability to write data via the serial channel, and have this
information translated into signals that can be driven into the Connection Matrix and from the Connection Matrix to the digital
inputs of other macrocells on the device. The I2C address for reading and writing these register values is at Ox1DB (475).

Six of the eight Connection Matrix Virtual Inputs are dedicated to this virtual input function. An I2C write command to these register
bits will set the signal values going into the Connection Matrix to the desired state. A read command to these register bits will read
either the original data values coming from the NVM memory bits (that were loaded during the initial device startup), or the values
from a previous write command (if that has happened).

Two of the eight Connection Matrix Virtual Inputs are shared with Pin digital inputs (GPI13/SCL Digital Input or I2C_virtual_1 Input),
and (GPI2/SDA Digital Input or IZC_virtuaI_O Input). If the virtual input mode is selected, an I2C write command to these register
bits will set the signal values going into the Connection Matrix to the desired state. A read command to these register bits will read
either the original data values coming from the NVM memory bits (that were loaded during the initial device startup), or the values
from a previous write command (if that has happened). The 12C disable/enable register bit [4084] selects whether the Connection
Matrix input comes from the Pin input or from the virtual register.

m Select SCL & Virtual Input 1 or GPI3/SCL.
m Select SDA & Virtual Input 0 or GPI12/SDA.

See Table 31 for Connection Matrix Virtual Inputs.

Table 31: Connection Matrix Virtual Inputs

Miltl:':‘:)neem Matrix Input Signal Function A?:I?:I?Ieit:;sB(I:i)
32 12C_virtual_O Input [3800]
33 I2C_virtual_1 Input [3801]
34 I°C_virtual_2 Input [3802]
35 12C_virtual_3 Input [3803]
36 IZC_virtuaI_4 Input [3804]
37 I°C_virtual_5 Input [3805]
38 I2C_virtual_6 Input [3806]
39 IZC_virtuaI_7 Input [3807]

6.4 CONNECTION MATRIX VIRTUAL OUTPUTS

The digital outputs of the various macrocells are routed to the Connection Matrix to enable interconnections to the inputs of other
macrocells in the device. At the same time, it is possible to read the state of each of the macrocell outputs as a register value via
12C. This option, called Connection Matrix Virtual Outputs, allows the user to remotely read the values of each macrocell output.
The I2C addresses for reading these register values are 0x1D7 (471) to Ox1DE (478). Write commands to these same register
values will be ignored (with the exception of the Virtual Input register bits at 0x1DB (475)).
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7 Combination Function Macrocells

The SLG46880/81 has 12 combination function macrocells that can serve more than one logic or timing function. In each case,
they can serve as a Look Up Table (LUT), or as another logic or timing function. See the list below for the functions that can be
implemented in these macrocells.

One macrocell that can serve as either 2-bit LUT or as D Flip-Flop

Four macrocells that can serve as either 3-bit LUTs or as D Flip-Flops with Set/Reset Input

One macrocell that can serve as either 3-bit LUT or as Pipe Delay/Ripple Counter

One macrocell that can serve as either 2-bit LUT or as Programmable Pattern Generator (PGen)
One macrocell that can serve as either 4-bit LUT or as 16-Bit Counter/Delay/FSM

Four macrocells that can serve as either 3-bit LUTs or as 8-Bit Counter/Delays

Inputs/Outputs for the 12 combination function macrocells are configured from the connection matrix with specific logic functions
which are defined by the state of NVM bits.

When used as a LUT to implement combinatorial logic functions, the outputs of the LUTs can be configured to any user defined
function, including the following standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR). Inputs/Outputs for the 11
combination function macrocells are configured from the connection matrix with specific logic functions being defined by the state
of NVM bits.

7.1 2-BIT LUT OR D FLIP-FLOP MACROCELLS

There is one macrocell that can serve as either 2-bit LUT or as D Flip-Flop. When used to implement LUT functions, the 2-bit LUT
takes in two input signals from the connection matrix and produces a single output, which goes back into the connection matrix.
When used to implement D Flip-Flop function, the two input signals from the connection matrix go to the data (D) and clock (CLK)
inputs for the Flip-Flop, with the output going back to the connection matrix.

The operation of the D Flip-Flop and LATCH will follow the functional descriptions below:
m DFF: CLK is rising edge triggered, then Q = D; otherwise Q will not change

m LATCH: when CLK is Low, then Q = D; otherwise Q remains its previous value (input D has no effect on the output, when CLK
is High).

INT register [563] DFF or LATCH Select
. . register [562] Output Select (Q or nQ)
From Connection Matrix Output [1] . register [561] DFF Initial Polarity Select
2-bit LUTOQ our

0: 2-bit LUTO IN1

1: DFFO Data _— INO r-—- -
I LUT Truth 1
I Table 1
' ' SO | To Connection Matrix

4-bits NVM Input [8]
registers [563:560]
S1
T T L1 0: 2-bit LUTO Out
| DFF/Latch | 1: DFFO Out
D I Registers |
From Connection Matrix Output [0]
DFFO0 ama
0: 2-bit LUTO INO
1: DFFO CLK CLK
1-bit NVM

register [616]
Figure 25: 2-bit LUTO or DFFO
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7.1.1 2-Bit LUT or D Flip-Flop Macrocell Used as 2-Bit LUT

Table 32: 2-bit LUTO Truth Table

IN1 INO ouT
0 0 register [560] LSB
0 1 register [561]
1 0 register [562]
1 1 register [563] MSB

This macrocell, when programmed for a LUT function, uses a 4-bit register to define their output function:
2-Bit LUTO is defined by registers [663:560]

Table 33 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that can be created
within each of the 2-bit LUT logic cells.

Table 33: 2-bit LUT Standard Digital Functions

Function MSB LSB
AND-2 1 0 0 0
NAND-2 0 1 1 1
OR-2 1 1 1 0
NOR-2 0 0 0 1
XOR-2 0 1 1 0
XNOR-2 1 0 0 1
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7.1.2 Initial Polarity Operations

Vbp / :

Data

Clock

POR

Initial Polarity: High
Q with nReset (Case 1) /

Initial Polarity: Low e .

Q with nReset (Case 1)

Figure 26: DFF F-’ola-rity Oberations .
7.2 2-BIT LUT OR PROGRAMMABLE PATTERN GENERATOR

The SLG46880/81 has one combination function macrocell that can serve as a logic or timing function. This macrocell can serve
as a Look Up Table (LUT), or Programmable Pattern Generator (PGen).

When used to implement LUT functions, the 2-bit LUT takes in two input signals from the connection matrix and produces a single
output, which goes back into the connection matrix. When used as a LUT to implement combinatorial logic functions, the outputs
of the LUT can be configured to any user defined function, including the following standard digital logic devices (AND, NAND,
OR, NOR, XOR, XNOR). The user can also define the combinatorial relationship between inputs and outputs to be any selectable
function.

When operating as a Programmable Pattern Generator, the output of the macrocell with clock out a sequence of two to sixteen

bits that are user selectable in their bit values, and user selectable in the number of bits (up to sixteen) that are output before the
pattern repeats.
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From Connection Matrix Output [2] In0
2-bit LUT1 our
From Connection Matrix Output [3] In1 :— I__U'F T_ruﬁ11|
| Table |
To Connection Matrix Input [9]
registers [583:568] 0: 2-bit LUT1 OUT
S1 1: PGen OUT
| PGen | 1
Data
-_—.— = = d
— nRST
PGen
ouT
> CLK
r—— - -
| Pattern |
size i
: . register [617]

registers [567:564]

Figure 27: 2-bit LUT1 or PGen

nRST + . o . . . . . . . . . . . . . . :

CLK

ouTt

Figure 28: PGen Timing Diagram
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7.2.1 2-Bit LUT or PGen Macrocell Used as 2-Bit LUT

Table 34: 2-bit LUT1 Truth Table

IN1 INO ouT
0 0 register [564] LSB
0 1 register [565]
1 0 register [566]
1 1 register [567] MSB

This macrocell, when programmed for a LUT function, uses a 4-bit register to define their output function:
2-Bit LUT1 is defined by registers [667:564]

Table 35 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that can be created
within each of the 2-bit LUT logic cells.

Table 35: 2-bit LUT Standard Digital Functions

Function MSB LSB
AND-2 1 0 0 0
NAND-2 0 1 1 1
OR-2 1 1 1 0
NOR-2 0 0 0 1
XOR-2 0 1 1 0
XNOR-2 1 0 0 1

7.3 3-BIT LUT OR D FLIP-FLOP WITH SET/RESET MACROCELLS

There are four macrocells that can serve as either 3-bit LUTs or as D Flip-Flops with Set/Reset inputs. When used to implement
LUT functions, the 3-bit LUTs each take in three input signals from the connection matrix and produce a single output, which goes
back into the connection matrix. When used to implement D Flip-Flop function, the three input signals from the connection matrix
go to the data (D) and clock (CLK), and Reset/Set (nRST/nSET) inputs for the Flip-Flop, with the output going back to the
connection matrix.

DFF1 operation will flow the functional description below:
m if register [619] = 0, and the CLK is rising edge triggered, then Q = D, otherwise Q will not change

m if register [619] = 1, then data from D is written into the DFF by the rising edge on CLK and output to Q by the falling edge on
CLK
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register [591] DFF or LATCH Select
register [590] Output Select (Q or nQ)
register [589] DFF nRST or nSET Select

register [588] DFF Initial Polarity Select

To Connection Matrix
Input [10]

From Connection ) IN2
Matrix Output [6]
— N1 3-bit LUTOQ out
S1
/ r—=—-—=-=-n"
INO I LUT Truth 1
From Connection | Table |
Matrix Output [5] | SO . .
—
S1
LT 8-bits NVM
registers [591:584]
From Connection
Matrix Output [4]
| DFF/Latch !
| Registers |
DFF DFF amna
b D Q D Q
nRST/| nRST/|
1CL nSET r1CL_ nSET
nRST/nSET
CLK register [619]

>

1-bit NVM
register [618]
Figure 29: 3-bit LUTO0 or DFF1
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; IN2 register [599] DFF or LATCH Select
Hgmxcgﬂ?elﬁt'[%'; SO register [598] Output Select (Q or nQ)
p . register [597] DFF nRST or nSET Select
—1 N1 3=bit LUT1 our register [596] DFF Initial Polarity Select
S1
/ r—=—-—=-=-n"
INO I LUT Truth |
- Tabl
From Connection Poeve To Connection Matrix
Matrix Output [8] Input [11]
8-bits NVM
registers [599:592
g [ ] S1
| DFF/Latch | ol
D | Registers |
From Connection L=-===
Matrix Output [7
atrix Output [7] nrRsTnseT DFF2 ana
> CLK
1-bit NVM

register [620]

Figure 30: 3-bit LUT1 or DFF2

) IN2 register [607] DFF or LATCH Select
From Connection register [606] Output Select (Q or nQ)
Matrix Output [12] . register [605] DFF nRST or nSET Select
—1 N1 3-bit LUT2 ourt register [604] DFF Initial Polarity Select
/ r—=—-—=-=-n"
INO I LUT Truth 1
. | Table |
From Connection n " To Connection Matrix
Matrix Output [11] Input [12]
8-bits NVM
ist 607:600
1/ registers [ ] s1
| DFF/Latch | l
D | Registers |
From Connection b
Matrix Output [10]
nRsT/nSET DFF3 Qna
> CLK
1-bit NVM
register [621]
Figure 31: 3-bit LUT2 or DFF3
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\ IN2 register [615] DFF or LATCH Select

From Connection SO0 register [614] Output Select (Q or nQ)

Matrix Output [15] . register [613] DFF nRST or nSET Select
—1 N1 3=bit LUT3 our register [612] DFF Initial Polarity Select
S1
/ r—=—-—=-=-n"
INO I LUT Truth 1

From Connection

| Table |
Matrix Output [14] . *

To Connection Matrix
Input [13]

8-bits NVM

registers [615:608]

S1

e
| DFF/Latch | o
D | Registers |
From Connection L ——— 1
Matrix Output [13
rix Output [13] nrsTnseET DFF4 ana

> CLK

1-bit NVM
register [622]

Figure 32: 3-bit LUT3 or DFF4
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7.3.1 3-Bit LUT or D Flip-Flop Macrocells Used as 3-Bit LUTs

Table 36: 3-bit LUTO Truth Table

Table 38: 3-bit LUT2 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [584] LSB 0 0 0 register [600] LSB
0 0 1 register [585] 0 0 1 register [601]
0 1 0 register [586] 0 1 0 register [602]
0 1 1 register [587] 0 1 1 register [603]
1 0 0 register [588] 1 0 0 register [604]
1 0 1 register [589] 1 0 1 register [605]
1 1 0 register [590] 1 1 0 register [606]
1 1 1 register [591] MSB 1 1 1 register [607] MSB
Table 37: 3-bit LUT1 Truth Table Table 39: 3-bit LUT3 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [592] LSB 0 0 0 register [608] LSB
0 0 1 register [593] 0 0 1 register [609]
0 1 0 register [594] 0 1 0 register [610]
0 1 1 register [595] 0 1 1 register [611]
1 0 0 register [596] 1 0 0 register [612]
1 0 1 register [597] 1 0 1 register [613]
1 1 0 register [598] 1 1 0 register [614]
1 1 1 register [599] MSB 1 1 1 register [615] MSB

Each macrocell, when programmed for a LUT function, uses a 8-bit register to define their output function:
3-Bit LUTO is defined by registers [691:584]
3-Bit LUT1 is defined by registers [699:592]
3-Bit LUT2 is defined by registers [607:600]
3-Bit LUTS3 is defined by registers [615:608]

Table 40 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that can be created
within each of the four 3-bit LUT logic cells.

Table 40: 3-bit LUT Standard Digital Functions

Function MSB LSB
AND-3 1 0 0 0 0 0 0 0
NAND-3 0 1 1 1 1 1 1 1
OR-3 1 1 1 1 1 1 1 0
NOR-3 0 0 0 0 0 0 0 1
XOR-3 1 0 0 1 0 1 1 0
XNOR-3 0 1 1 0 1 0 0 1
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7.3.2 Initial Polarity Operations

Voo / R :

Data o M . . . NN

Clock ; . : :

POR N ' v . C N

Initial Polarity: High e

nReset (Case 1) o . Co - : :

Q with nReset (CL/_ . Co : v

nReset (Case 2) o : . . ' ' . . .

Q with nReset (Case 2) / Vo . r ' : o

Initial Polarity: Low Co : o N .o

nReset (Case 1) N : T . . .

Q with nReset (Case 1) Vo : ; . . . I

nReset (Case 2) P : ! : : oo
Q with nReset (Case 2) Lo . r Vo . _—

Figure 33: DFF Polarity Operations with nReset
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Vop / T

Data o .o . . ! o
Clock : N :

POR v . M Lo o v

Initial Polarity: High A
nSet (Case 1) N : o g : .
Q with nSet (Case 1) / Co Lo N Vo
nSet (Case 2) Ca : il B N
Q with nSet (Case 2) / Co o e o
Initial Polarity: Low : Co : o
nSet (Case 1) : e v 1 . : '

Q with nSet (Case 1) . : o ! : oo
nSet (Case 2) . : T T o

Q with nSet (Case 2)

Figure 34: DFF Polarity Operations with nSet
7.4 3-BIT LUT OR PIPE DELAY/RIPPLE COUNTER MACROCELL

There is one macrocell that can serve as either a 3-bit LUT or as a Pipe Delay/Ripple Counter.

When used to implement LUT functions, the 3-bit LUT takes in three input signals from the connection matrix and produces a
single output, which goes back into the connection matrix.

When used as a Pipe Delay, there are three inputs signals from the matrix, Input (IN), Clock (CLK), and Reset (nRST). The Pipe
Delay cell is built from 16 D Flip-Flop logic cells that provide the three delay options, two of which are user selectable. The DFF
cells are tied in series where the output (Q) of each delay cell goes to the next DFF cell input (IN). Both of the two outputs (OUTO
and OUT1) provide user selectable options for 1 to 16 stages of delay. There are delay output points for each set of the OUTO
and OUT1 outputs to a 4-input mux that is controlled by registers [547:544] for OUTO and registers [551:548] for OUT1. The 4-
input mux is used to control the selection of the amount of delay.
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The overall time of the delay is based on the clock used in the SLG46880/81 design. Each DFF cell has a time delay of the inverse
of the clock time (either external clock or the Oscillator within the SLG46880/81). The sum of the number of DFF cells used will
be the total time delay of the Pipe Delay logic cell. OUT1 Output can be inverted (as selected by register [552]).

In the Ripple Counter mode there are 3 options for setting, which use 7 bits. There are 3 bits to set nSET value (SV) in range
from 0 to 7. It is a value, which will be set into the Ripple Counter outputs when nSET input goes LOW. End value (EV) will use
3 bits for setting outputs code, which will be last code in the cycle. After reaching the EV, the Ripple Counter goes to the first code
by the rising edge on CLK input. The Functionality mode option uses 1 bit. This setting defines how exactly Ripple Counter will
operate.

The user can select one of the functionality modes by register: RANGE or FULL. If the RANGE option is selected, the count starts
from SV. If UP input is LOW the count goes down: SV—-EV—EV-1 to SV+1—-8V, and others (if SV is smaller than EV), or SV—SV-
1 to EV+1—-EV—-S8V (if SV is bigger than EV). If UP input is HIGH, count starts from SV up to EV, and others.

In the FULL range configuration the Ripple Counter functions as follows. If UP input is LOW, the count starts from SV and goes
down to 0. Then current counter value jumps to EV and goes down to 0, and others.

If UP input is HIGH, count goes up starting from SV. Then current counter value jumps to 0 and counts up to EV, and others. See
Ripple Counter functionality example in Figure 36.

Every step is executed by the rising edge on CLK input.

Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 70 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

registers [551:544]

From Connection

Matrix Output [28

From Connection

Matrix Output [29

From Connection

Matrix Output [30

INO

IN1

IN2

3-bit LUT8 our

Deglitch Filter/
Edge Detector OUT

register [554]

register [554]

Plpe De|ay registers [551:548]
register [552]
L]
=
" ouT1
HEENEN
From Connection ___| >
Matrix Output [28] IN
From Connection __ | in=-
o rnectoe) ——W=NRST 16 Flip-Flops
From Connection ___| | CLK
Matrix Output [30]
nmEEEEDR
. \‘ ouTo
n
=
registers [547:544]
Ripple Counter
. 3 Flip-Flops
From Connection __ |UP B UP/DOWN
Matrix Output [28] Control > 5 3 ouTo
From Connection CLK DFF1
Matrix Output [30] PCL__ nQr-
From Connection _nSiT SET OUT1
Matrix Output [29] Control D Q
DFF2
* —CL nQ-
Mode & SET/END | g SEm— out2
Value Control DFF3
L nQH
register [550:544]

Datasheet

Figure 35: 3-bit LUT8/Pipe Delay/Ripple Counter

Revision 3.16

To Connection
Matrix Input[24]

To Connection
Matrix Input [20]

To Connection
Matrix Input [19]

1-Mar-2023

CFR0011-120-00

71 of 353

© 2023 Renesas Electronics Corporation



SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

/- Funetionaly mode: \\

RANGE FULL

/ UP Input: \‘ '/ UP Input: \

LOwW HIGH LOow HIGH

. - start counter value set by LOW on nSET input of ripple Counter cell ‘ - END ripple Counter value, after wich CNT start again ~~—gm. - direction of crossvalue transition

- any ripple Counter value in used range O - ripple Counter value, out of the used range .\> - direction of crossvalue transition, first after n"SET

- unused transition

Figure 36: Example: Ripple Counter Functionality

7.4.1 3-Bit LUT or Pipe Delay Macrocells Used as 3-Bit LUT

Table 41: 3-bit LUT8 Truth Table

IN2 IN1 INO ouT
0 0 0 register [544]
0 0 1 register [545]
0 1 0 register [546]
0 1 1 register [547]
1 0 0 register [548]
1 0 1 register [549]
1 1 0 register [550]
1 1 1 register [551]
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Each macrocell, when programmed for a LUT function, uses a 8-bit register to define their output function:

3-Bit LUTS8 is defined by registers [651:544]
7.5 3-BIT LUT OR 8-BIT COUNTER/DELAY MACROCELLS
There are four macrocells that can serve as either 3-bit LUTs or as Counter/Delays. When used to implement LUT function, the
3-bit LUT takes in three input signals from the connection matrix and produces a single output, which goes back into the connec-
tion matrix. When used to implement 8-Bit Counter/Delay function, two of the three input signals from the connection matrix go

to the external clock (EXT_CLK) and reset (DLY_IN/CNT Reset) inputs for the Counter/Delay, with the output going back to the
connection matrix.

Counter/Delay macrocell has an initial value, which defines its initial value after GPAK is powered up. It is possible to select initial
Low or initial High, as well as initial value defined by a Delay In signal.

For example, in case initial LOW option is used, the rising edge delay will start operation.
These macrocells can also operate in a frequency detection mode.
Delay time and Output Period can be calculated using the following formulas:

m Delay time: [(Counter data + 2)/CLK input frequency — Offset (Note)]
m Output Period: [(Counter data + 1)/CLK input frequency — Offset (Note)]

One Shot pulse width can be calculated using formula:

m Pulse width = [(Counter Data + 2)/CLK input frequency — Offset (Note)]

Note: Offset is the asynchronous time offset between the input signal and the first clock pulse.

Three of the four macrocells can have their active count value read via 12C (CNTO, CNT2, and CNT4). See Section 19.6.1 for
further details.

Note: After two DFF — counters initialize with counter data = 0 after POR.
Initial state = 1 — counters initialize with counter data = 0 after POR.
Initial state = 0 And After two DFF is bypass — counters initialize with counter data after POR.
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7.5.1 3-Bit LUT or 8-Bit CNT/DLY Block Diagrams

From Connection
Matrix Output [18]
IN2
3-bit LUT4
From Connection IN1
Matrix Output [17]
ouT
INO rT o=
I LUT Truth 1
| Table |
. I To Connection
8-bits NVM Matrix Input [14]
register [3943:3936]
S1
ext - CNT LT
ClK | _baa |
From Connection

Matrix Output [16]

CNT/DLY1 ouT

DLY_IN/CNT Reset

| Config |
. Data |

registers [926:916]

1-bit NVM
register [927]

Figure 37: 3-bit LUT4 or CNT/DLY1
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From Connection
Matrix Output [21]
IN2
3-bit LUT5
From Connection IN1
Matrix Output [20]
ouT
INO r-- o=
I LUT Truth 1
| Table |
. I To Connection
8-bits NVM Matrix Input [15]

registers [3951:3944]

"~ CNT
ext_CLKI Data !

L— — — — 2

CNT/DLY2 ouT

DLY_IN/CNT Reset
, Config™ |
Data

registers [939:929]

Figure 38: 3-bit LUT5 or CNT/DLY2

From Connection
Matrix Output [19]

1-bit NVM
register [940]

From Connection
Matrix Output [24]
IN2
3-bit LUT6
From Connection IN1
Matrix Output [23]
ouT
r——=-=n"
INO | LUT Truth |
| Table |
I I To Connection
8-bits NVM Matrix Input [16]

registers [3959:3952]

"~ CNT
ext CLK | Data |

L — - =4

CNT/DLY3 ouT
DLY_IN/CNT Reset

| Config |

, Data |

registers [953:943]

Figure 39: 3-bit LUT6 or CNT/DLY3

From Connection
Matrix Output [22]

1-bit NVM
register [954]
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From Connection
Matrix Output [27]
IN2
3-bit LUT7
From Connection IN1
Matrix Output [26]
ouT
r—=-—-=-=-n"
INO | LUT Truth |
| Table |

To Connection
Matrix Input [17]

8-bits NVM
registers [3967:3960]

© CNT
ext_CLKI Data |

L - - — 2

From Connection
Matrix Output [25]

CNT/DLY4 ouT

DLY_IN/CNT Reset

, Config™
, Data |

registers [966:956]

1-bit NVM
register [967]

Figure 40: 3-bit LUT7 or CNT/DLY4
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7.5.2 3-Bit LUT or CNT/DLYs Used as 3-Bit LUTs

Table 42: 3-bit LUT4 Truth Table

Table 44: 3-bit LUT6 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [3936] LSB 0 0 0 register [3952] LSB
0 0 1 register [3937] 0 0 1 register [3953]
0 1 0 register [3938] 0 1 0 register [3954]
0 1 1 register [3939] 0 1 1 register [3955]
1 0 0 register [3940] 1 0 0 register [3956]
1 0 1 register [3941] 1 0 1 register [3957]
1 1 0 register [3942] 1 1 0 register [3958]
1 1 1 register [3943] MSB 1 1 1 register [3959] MSB
Table 43: 3-bit LUTS5 Truth Table Table 45: 3-bit LUT7 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [3944] LSB 0 0 0 register [3960] LSB
0 0 1 register [3945] 0 0 1 register [3961]
0 1 0 register [3946] 0 1 0 register [3962]
0 1 1 register [3947] 0 1 1 register [3963]
1 0 0 register [3948] 1 0 0 register [3964]
1 0 1 register [3949] 1 0 1 register [3965]
1 1 0 register [3950] 1 1 0 register [3966]
1 1 1 register [3951] MSB 1 1 1 register [3967] MSB
Each macrocell, when programmed for a LUT function, uses a 8-bit register to define their output function:
3-Bit LUTH4 is defined by registers [3943:3936]
3-Bit LUTS5 is defined by registers [3951:3944]
3-Bit LUTE is defined by registers [3959:3952]
3-Bit LUT7 is defined by registers [3967:3960]
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7.6 CNT/DLY/FSM TIMING DIAGRAMS

7.6.1 Delay Mode CNT/DLY0 to CNT/DLY4

Delay In . . .

OSC: force Power-On

(always running) | | | | | | | | | | |

Delay Output '

—.>: :4— ;'\syncl:wonou's dela)l/ variable

. I délay = beriod B (cou'nter data + 15 + variable

variable is from 0 to 1 clock period

e S T E—— e
' 'delay = periéd X (cbunter'data +'1) + variable . .
variable is from 0 to 1 clock period '

Delay In ' ' '

OSC: auto Power-On
(powers up from delay in) '

Delay Output : ) .

delay = offset + period x (counter data + 1)
See offset in table 13

delay = offset + period x (counter data + 1)
See offset in table 13

Figure 41: Delay Mode Timing Diagram, Edge Select: Both, Counter Data: 3
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The macrocell shifts the respective edge to a set time and restarts by appropriate edge. It works as a filter if the input signal is
shorter than the delay time.

Delay time :

Delay time_ - . . .

ay M . - . .

Delay time_; L S

Delay time : ! : : : Delay time_ : ,

One-Shot/Freq. DET/Delay IN L ! ' : : |_| |_| |_| =
Delay time_ . o : ! ! :::::::: t

— ' : : L

Delay Function Lo : : I

Rising Edge Detection : ” o : N
Lo . . : o t

Delay Function R : o

Falling Edge Detection D : . N
: ' ' : ' I ' : ' : ' : ' ' : t

Delay Function : f : ' ' ' e

Both Edge Detection ! : : ! L

Figure 42: Delay Mode Timing Diagram for Different Edge Select Modes

7.6.2 Count Mode (Count Data: 3), Counter Reset (Rising Edge Detect) CNT/DLY0 to CNT/DLY4

RESET_IN

« AN AR

Counter OUT w_ ! : 1 CLK period pulse

Count start in first rising edge CLK

Figure 43: Counter Mode Timing Diagram without Two DFFs Synced Up
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RESET_IN

= JUULU UL LU
Counter OUT - f I4 CLK:period: pulsej I : : I I : : i_

Count start in 0 CLK after reset

8/

Figure 44: Counter Mode Timing Diagram with Two DFFs Synced Up
7.6.3 One-Shot Mode CNT/DLY0 to CNT/DLY4

This macrocell will generate a pulse whenever a selected edge is detected on its input. Register bits set the edge selection. The
pulse width determines by counter data and clock selection properties. The output pulse polarity (non-inverted or inverted) is
selected by register bit. Any incoming edges will be ignored during the pulse width generation. The following diagram shows one-
shot function for non-inverted output.

Delay time_
Delay time

Delay time : : :
Delay time L : Delay time_ = 4
One-Shot/Freq. DET/Delay IN L : | : ' : _| |_| ¥ :
Delay time : . .. | L .::::E t
One-Shot Function : Lo : Lo R
Rising Edge Detection : : . : B :
o t
One-Shot Function Lo : RN
Falling Edge Detection ' : : o I :
One-Shot Function | Lo Cal |
Both Edge Detection ' —_r——
' " \ : : : ' ! : : : : : . : t
Figure 45: One-Shot Function Timing Diagram
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This macrocell generates a high level pulse with a set width (defined by counter data) when detecting the respective edge. It
does not restart while pulse is high.

7.6.4 Frequency Detection Mode CNT/DLY0 to CNT/DLY4

Rising Edge: The output goes high if the time between two successive edges is less than the delay. The output goes low if the
second rising edge has not come after the last rising edge in specified time.

Falling Edge: The output goes high if the time between two falling edges is less than the set time. The output goes low if the
second falling edge has not come after the last falling edge in specified time.

Both Edge: The output goes high if the time between the rising and falling edges is less than the set time, which is equivalent to
the length of the pulse. The output goes low if after the last rising/falling edge and specified time, the second edge has not
come.

Delay time :
Delay time_ - . .
e e - \ .
Delay time_ | ; : : : :
.I ] . ! ' ! !
Delay time_: ' : : : Delay time [ ., .
One-Shot/Freq. DET/Delay IN L s : ! . I_I Ca :
Delay time_ : . s : : ! I :: t
=
Frequency Detector Function L L : : o
Rising Edge Detection o . | : : - . |
Lo i ! : o t
Frequency Detector Function : ! X R
Falling Edge Detection C = . . . N -
' : : 1 : ' : : : ' : 1 : ' : t
Frequency Detector Function Lo o : ! ' L
Both Edge Detection oo L : . : N
t
Figure 46: Frequency Detection Mode Timing Diagram
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7.6.5 Edge Detection Mode CNT/DLY1 to CNT/DLY4

The macrocell generates high level short pulse when detecting the respective edge. See Table 14.

Delay time_ -
Delay time_ . . :
pat ALLLLLL S S .

Delay time i - ' . :

Delay time | , : : X : Delay time : '

Y - T

One-Shot/Freq. DET/Delay IN N o : : : L

—
—1

T : . AR o t
Edge Detector Function R O . - : I
Rising Edge Detection | L | : : : | : | ! | Lo
, C o . X : L o ! t
Edge Detector Function L : ' S L :
Falling Edge Detection | : O : . 1] L
' . : ' : ' | : : : ' : . ' : t
Edge Detector Function S : : ' L
Both Edge Detection | : : ! ; | | '
t
Figure 47: Edge Detection Mode Timing Diagram
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7.6.6 Delayed Edge Detection Mode CNT/DLYO0 to CNT/DLY4

In Delayed Edge Detection Mode, High level short pulses are generated on the macrocell output after the configured delay time
if the corresponding edge was detected on the input.

If the input signal is changed during the set delay time, the pulse will not be generated. See Figure 48.

Delay time_ -
Delay time_ - .
Delay time_; - ! ! :
Delay time ' ' . ! Delay time -
One-Shot/Freq. DET/Delay IN N ! : : : |_| |_| L
Delay time_ ! C . ! . : R t
—_— . ' . R C
Delayed Edge Detector Function T L I
Rising Edge Detection ! | L | : : I
: ' : : ' ' : ! : b : ' : : t
Delayed Edge Detector Function ! : : ' : R ! : ' :
Falling Edge Detection Lo | : - | R
| : : \ : : I : : : D : \ : t
Delayed Edge Detector Function Lo . : : : I
Both Edge Detection : : I: | ! T
t
Figure 48: Delayed Edge Detection Mode Timing Diagram
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7.6.7 CNT/FSM Mode CNT/DLY0

RESET IN

KEEP

COUNT END

CLK

Note: Q = current counter value

Figure 49: CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 0) for Counter Data = 3

SETIN

KEEP s
CLK tlciclizislizicisticisicinl = e A
Q

' ' ' '
Note: Q = current counter value
' ' ' '

Figure 50: CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP = 0) for Counter Data =3

Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 84 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

RESETIN '

KEEP .

COUNTEND |

CLK

Note: Q = current counter value

Figure 51: CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data =3

SETIN

KEEP .

COUNTEND |

CLK !

Note: Q = current counter value

Figure 52: CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data =3
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7.6.8 Difference in Counter Value for Counter, Delay, One-Shot, and Frequency Detect Modes

There is a difference in counter value for Counter and Delay/One-Shot/Frequency Detect modes. The counter value is shifted for
two rising edges of the clock signal in Delay/One-Shot/Frequency Detect modes compared to Counter mode. See Figure 53.

One-Shot/Freq. SET/Delay IN

« [UUUUULL
CNT Out | | Lo ;
N 000000E

DLY Out

Delay Data

Figure 53: Counter Value, Counter Data = 3
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7.7 4-BIT LUT OR 16-BIT COUNTER/DELAY MACROCELL

There is one macrocell that can serve as either 4-bit LUT or as 16-bit Counter/Delay. When used to implement LUT function, the
4-bit LUT takes in four input signals from the Connection Matrix and produces a single output, which goes back into the Connection
Matrix. When used to implement 16-Bit Counter/Delay function, two of the four input signals from the connection matrix go to the
external clock (EXT_CLK) and reset (DLY_IN/CNT Reset) for the counter/delay, with the output going back to the connection
matrix.

This macrocell has an optional Finite State Machine (FSM) function. There are two additional matrix inputs for Up and Keep to
support FSM functionality.

This macrocell can also operate in a one-shot mode, which will generate an output pulse of user-defined width.
This macrocell can also operate in a frequency detection or edge detection mode.

This macrocell can have its active count value read via I°C. See Section 19.6.1 for further details.

Note: After two DFF — counters initialize with counter data = 0 after POR.

Initial state = 1 — counters initialize with counter data = 0 after POR.
Initial state = 0 And After two DFF is bypass — counters initialize with counter data after POR.
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7.7.1 4-Bit LUT or 16-Bit CNT/DLY Block Diagram

From Connection
Matrix Output [34]

From Connection
Matrix Output [33]

From Connection
Matrix Output [32]

From Connection
Matrix Output [31]

1-bit NVM

S0

S1

/
S0

S1

L{ IN3
L IN2
4-bit LUTO
IN1
ouT

INO r-—- - ="

| LUT Truth |

| Table |

16-bits NVM

registers [3935:3920]

" CNT
ext_CLKI Data

DLY_IN/CNT Reset

L - - — 2

CNT/DLYOQ ouT

L— KEEP
FSM
up * “Config
Data |

registers [907:896]

register [908]

Datasheet

Figure 54: 4-bit LUTO0 or CNT/DLY0
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7.7.2 4-Bit LUT or 16-Bit Counter/Delay Macrocells Used as 4-Bit LUTs

Table 46: 4-bit LUTO Truth Table

IN3 IN2 IN1 INO ouT
0 0 0 0 register [3920] | LSB
0 0 0 1 register [3921]
0 0 1 0 register [3922]
0 0 1 1 register [3923]
0 1 0 0 register [3924]
0 1 0 1 register [3925]
0 1 1 0 register [3926]
0 1 1 1 register [3927]
1 0 0 0 register [3928]
1 0 0 1 register [3929]
1 0 1 0 register [3930]
1 0 1 1 register [3931]
1 1 0 0 register [3932]
1 1 0 1 register [3933]
1 1 1 0 register [3934]
1 1 1 1 register [3935] | MSB

This macrocell, when programmed for a LUT function, uses a 16-bit register to define their output function:

4-Bit LUTO is defined by registers [3935:3920]

Table 47: 4-bit LUT Standard Digital Functions

Function | MSB LSB
AND-4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NAND-4 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OR-4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
NOR-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
XOR-4 0 1 1 0 1 0 0 1 1 0 0 1 0 1 1 0
XNOR-4 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1
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7.8 WAKE AND SLEEP CONTROLLER

The SLG46880/81 has a Wake and Sleep (WS) function for ACMPOH and ACMP1H. The macrocell CNT/DLYO0 can be reconfig-
ured for this purpose registers [897:896] = 11 and register [910] = 1. The WS serves for power saving, it allows to switch on and

off selected ACMPs on selected bit of 16-bit counter.

FPower control

From Connection Matrix Output[59] for 2 kHz Low Power Osc.

CNTO_out

0OSC WS Controller
CNT  cnt_end
- CK_OSC P | Divider ck

P To Connection Matrix Input [14]

Analog Control Block

ACMPxH WS EN [1:0]
registers [663], [664]
9
— bg/regulator
From Connection pd
WS_out Matrix Output [38:37] -
WS_PD  -|»WS_PD
B (from OSC PD) ACMPs_PD 2
WS_PD to W&S out WS_out
state selection
registers [531:530]
WS clock freq. pre-divider
registers [910]
WS ratio control data
ACMPs
registers [903:900]
WS clock freq. selection | ACMPXHOUT
+
Note: WS_PD is High at WS OSC - ’m 2
(2 kHz Low Power OSC) Power-down i 1 _
ACMPxH_PD 2 \ To Connection
WS out | Matrix Input
BG/Analog_Good 1 [57:56]
Figure 55: WS Controller
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CNT_RST

(From Connection Matrix) |

ACMP_PD is High

(From Connection Matrlx)

CNTO_out
(To Connection Matrix)

WS_out
(internal signal)

BG/Analog_Good
(internal signal)

time between Reset goes low
and 1st WS clock rsmg edge

Force Wake
/5/
N .  ———————
. i . : :  S—
' ‘/ Data is latched // : .
, | 7
~ : > — ; > -
Sleep Mode Normal ACMP Sleep Mode \ Normal ACMP ‘Sleep Mode
ACMP Latches Last Data ! Operation ACMP Latches New Data Operation ACMP Latches
: N ! ACMP follows input ACMP follows input New Data
BG/Anang 'BG/Anang '

Startup time*

Startup time*

Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.

Figure 56: Wake/Sleep Timing Diagram, Normal Wake Mode, Counter Reset is Used

time between Reset goes low

Force Wake and 1st WS clock rsing edge
\ <
CNT_RST . /j .
(From Connectlon Matrlx) ' ' '
ACMP_PD is High . : . .
(From Connection Matrlx) ' ' //
CNTO_out : : : i 7 Co
(To Connection Matrix) . .| ' ' ' // [ I
. WS_out : L : 7 i
(internal signal) : : : 7 ' Data is latched |
BG/Analog_Good ! .a— Datais latched : Vi
(internal signal) ' ' ,
- : :
Sleep Mode . < Sleep Mode >'< Normal ACMP >'<Sleep Mode>
" ACMP Latches Last Data . ACMP Latches New Data | ! Operation for short time ACMP Latches
H Normal ACMP — ACMP follows inout New Data
BG/Analog Operation for short time 'BG/Analog
Startup time* ACMP follows inout Startup tim%*
Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.
Figure 57: Wake/Sleep Timing Diagram, Short Wake Mode, Counter Reset is Used
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time between Reset goes low
and 1st WS clock rsing edge

Force Sleep

~a [
CNT_SET . . y/i

(From Connection Matrix) . . .

ACMP_PD is High :
(From Connection Matrix) , '

CNTO_out : i . ! /] ; :
(To Connection Matrix) | ' ' : . () S

WS_out : '
(internal signal) _ .

Data is latched
BG/Analog_Good ' Ve .
(internal signal) '

Sleep Mode ' Normal ACMP ~ Sleep Mode
ACMP Latches Last Data ! Operation ACMP Latches New Data
. . ACMP follows input

"BG/Analog
Startup time*

Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.

Figure 58: Wake/Sleep Timing Diagram, Normal Wake Mode, Counter Set is Used

time between Reset goes low

Force Sleep and 1st WS clock rsing edge
~a [ -
CNT_RST . J/i :
(From Connection Matrix) * ! : ' E
ACMP_PD is High : ; ! : ; -
(From Connection Matrix) * ' '
CNTO_out ' ' ' ' Y !
(To Connection Matrix) . . ! . .
WS_out ' '
(internal signal) PE— ! '
BG/Analog_Good . , 14— Datais latched
(internal signal) :
- >
' Sleep Mode ! \ Sleep Mode
ACMP Latches Last Data ! Normal ACMP ACMP Latches New Data
— Operation for short time
"BG/Analog * ACMP follows inout
Startup time*

Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.

Figure 59: Wake/Sleep Timing Diagram, Short Wake Mode, Counter Set is Used
Note: If low power BG is powered on/off by WS, the wake time should be longer than 2.62 ms. The BG/analog start up time will
take maximal 2.62 ms. If low power BG is always on, OSCO period is longer than required wake time. The short wake mode can
be used to reduce the current consumption.
To use any ACMPxH under WS controller the following settings must be done:

m ACMPxH Power Up Input from matrix = 1 (for each ACMPxH separately).
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m CNT/DLYO must be set to Wake and Sleep Controller function (for all ACMPxH).
m Register WS — enable (for each ACMPxH separately).
m CNT/DLYO set/reset input = 0 (for all ACMPxH).

As the OSC any oscillator with any pre-divider can be used. The user can select a period of time while the ACMPxH is sleeping
in a range of 1 to 65535 clock cycles. Before they are sent to sleep their outputs are latched, so the ACMPs remain their state
(High or Low) while sleeping.

WS controller has the following settings:

m Wake and Sleep Output State (High/Low)
If OSC is powered off (Power-down option is selected; Power-down input = 1) and Wake and Sleep Output State = High, the
ACMPxH is continuously on.
If OSC is powered off (Power-down option is selected; Power-down input = 1) and Wake and Sleep Output State = Low, the
ACMPxH is continuously off.
Both cases WS function is turned off.

m Counter Data (Range: 1 to 65535)
User can select wake and sleep ratio of the ACMP; counter data = sleep time, one clock = wake time.

m Q mode - defines the state of WS counter data when Set/Reset signal appears Reset - when active signal appears, the WS
counter will reset to zero and High level signal on its output will turn on the ACMPs. When Reset signal goes out, the WS
counter will go Low and turn off the ACMPxH until the counter counts up to the end. Set - when active signal appears, the WS
counter will stop and Low level signal on its output will turn off the ACMPxH. When Set signal goes out, the WS counter will go
on counting and High level signal will turn on the ACMPxH while counter is counting up to the end.

Note: The OSCO matrix power down to control ACMP W/S is not supported for short wait time option.

m Edge Select defines the edge for Q mode
High level Set/Reset - switches mode Set/Reset when level is High

Note: Q mode operates only in case of "High Level Set/Reset”.
m Wake time selection - time required for wake signal to turn the ACMPxH on

Normal Wake Time - when WS signal is High, it takes BG/analog start up time to turn the ACMPs on. They will stay on until
WS signal is Low again. Wake time is one clock period. It should be longer than BG turn on time and minimal required com-
paring time of the ACMP.

Short Wake Time - when WS signal is High, it takes BG/analog start up time to turn the ACMPs on. They will stay on for 1 ps
and turn off regardless of WS signal. The WS signal width does not matter.

m Keep - pauses counting while Keep = 1

m Up - reverses counting

If Up = 1, CNT is counting up from user selected value to 65535.

If Up = 0, CNT is counting down from user selected value to 0.
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7.8.1 WS Register Settings

Table 48: WS Register Settings

Register Bit
Signal Function Address Register Definition
Counter/delay0 registers 0000: OSC2
Clock Source Select [903:900] 0001: OSC2 /4
0010: OSC1

0011: OSC1 /8
0100: OSC1 /64
0101: OSC1 /512
0110: OSCO0

0111: OSCO0 /8

1000: OSCO /64
1001: OSCO0 /512
1010: OSCO0 /4096
1011: OSCO0 /32768
1100: OSCO0 /262144
1101: CNT4 Overflow
1110: External

1111: Reserved

ACMPOH Wake & Sleep register [663] | O: Disable

function Enable 1: Enable

ACMP1H Wake & Sleep register [664] | O: Disable

function Enable 1: Enable

Wake Sleep Output State register [909] | 0: Low

When WS Oscillator 1: High

is Power-down if DLY/CNTO

Mode Selection

iS ll11ll

DLY/CNTO registers 1-65535

(16bits, [15:0] = [3935:3920]

[3935:3920]) Control Data
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8 Analog Comparators

There are four General Purpose Rail-to-Rail Analog Comparator (ACMP) macrocells in the SLG46880/81. In order for the ACMP
cells to be used in a GreenPAK design, the power up signals (ACMPOH PWR UP, ACMP1H PWR UP, ACMP2L PWR UP, and
ACMP3L PWR UP) need to be active. By connecting to signals coming from the Connection Matrix, it is possible to have each
ACMP be on continuously, off continuously, or switched on periodically based on a digital signal coming from the Connection
Matrix. When ACMP is powered down, output is low.

Two of the four General Purpose Rail-to-Rail Analog Comparators are optimized for high speed operation (ACMPOH and
ACMP1H), and two of the four are optimized for low power operation (ACMP2L and ACMP3L).

Each of the ACMP cells has a positive input signal that can be provided by a variety of external sources, and can also have a
selectable gain stage before connection to the analog comparator. Each of the ACMP cells has a negative input signal that is
either created from an internal Vref or provided by way of the external sources.

PWR UP =1 — ACMP is powered up.
PWR UP =0 — ACMP is powered down.

During power-up, the ACMP output will remain LOW, and then become valid 51.4 ys (max) after power up signal goes high for
ACMPOH and ACMP1H, and become valid 326.6 us (max) after power up signal goes high for ACMP2L and ACMP3L. Input bias
current < 1 nA (typ). The Gain divider is unbuffered and consists of 2 MQ resistors.

Each High Speed ACMP (ACMPOH and ACMP1H) has an optional Rail-to-Rail Input Buffer, which can be used along with the
Gain divider to increase ACMP input resistance. However, Input buffer will increase an input offset voltage.

Each cell also has a hysteresis selection, to offer hysteresis of (0, 32, 64, 192) mV. The hysteresis option is available when using
an internal Vref only.

The ACMPOH has an additional option of connecting an internal 100 pA current source to its positive input, register [666]. It is
also possible to connect the 100 pA current source to each next ACMP via an internal analog MUX.

ACMPOH IN+ options are GP1010, buffered GPIO10, Vpp, 100 pA Current Source
ACMP1H IN+ options are GPIO11, buffered GPI0O11, ACMPOH IN+ MUX output
ACMP2L IN+ options are GPO5, ACMPOH IN+ MUX output, ACMP1H IN+ MUX output
ACMP3L IN+ options are GPO6, ACMP2L IN+ MUX output, Temp Sensor OUT
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8.1 ACMPOH BLOCK DIAGRAM

to ACMP1H, ACMP2L,
ACMP3L’s MUX input

registers [628:627]

registers [3889:3888]

Selectable NI
Gain
Vref /
High Speed
ACMP

Vbp
100 pA .
Currgnt en register [666]
Source
[ @
GPI010: ACMPOH(+) < 00
Internal Vpp 2.3V ~ 5.5V 10
*GPI010_aio_en; registers [632], [630]
Ext. Vref (GPI7) 111111
Internal 111110-
Vref 000000
registers [3895:3890]

Datasheet

From Connection
Matrix Output [35]

Hysteresis
Selection
BG_ok
To Connection
L/S Matrix Input[56]
PWR UP
L Latch

register [630]

Figure 60: ACMPOH Block Diagram
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8.2 ACMP1H BLOCK DIAGRAM

to ACMP2L’s MUX input

registers [636:635]

Hysteresis
Selection

]

registers [3897:3896]

BG_ok
Selectable + |
Gain

Us To Connection

Vref Matrix Input[57]

/ PWR UP
High Speed L Latch
ACMP

register [637]

[>1 @
GPI1011: ACMP1H(+) < 01
ACMPOH IN+ MUX Output 10
*GPI10O11_aio_en; registers [637], [633]
Ext. Vref (GPI17) 111111
Internal 111110-
Vref 000000

Datasheet

registers [3903:3898]

From Connection
Matrix Output [35]

Figure 61: ACMP1H Block Diagram
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8.3 ACMP2L BLOCK DIAGRAM

registers [642:641

Hysteresis
Selection
registers [3905:3904]
GPO5: ACMP2L(+) 00 BG ok
_ol
from ACMPOH'’s MUX output 01 Selectable NI [ To Connection
Gain Matrix Input[58]
from ACMP1H’s MUX output 10 L/s |
Vref
/ PWR UP
. . Low Power
*GPO5_aio_en; registers [640], [639] ACMP
Ext. Vref (GPI7) 111111
From Connection
Low Matrix Output [37]
poow 111110- Matrix Qutput [57 |
Internal
tern 000000
registers [3911:3906]
Figure 62: ACMP2L Block Diagram
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8.4 ACMP3L BLOCK DIAGRAM

GPO6: ACMP3L(+)

registers [646:645

registers [3913:3912]

Hysteresis
Selection

]

00 BG_ok
ACMP2L IN+ MUX Output 01 Selectable 3 [ To Connection
Gain Matrix Input[59]
Temp Sensor 10 Vref L/s L
/ PWR UP
. . Low Power
*GPO6_aio_en; registers [649], [669] ACMP
Ext. Vref (GPI17) 111111
From Connection
P'er 111110- Matrix Output [38]
Low Power
Internal 000000 ACMP
registers [3919:3914]
Figure 63: ACMP3L Block Diagram
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8.5 ACMP TYPICAL PERFORMANCE
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Figure 64: Typical Propagation Delay vs. Vref for ACMPxH at T = 25 °C, Gain = 1, Buffer - Disabled, Hysteresis = 0
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Figure 65: Typical Propagation Delay vs. Vref for ACMPxL at T = 25 °C, Gain = 1, Buffer - Disabled, Hysteresis = 0
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Figure 66: ACMPxH Power-On Delay vs. Vpp
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Figure 67: ACMPxL Power-On Delay vs. Vpp
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Figure 68: ACMPxH Input Offset Voltage vs. Vref at T = -40 °C to 85 °C, Input Buffer Disabled
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Figure 69: ACMPXxL Input Offset Voltage vs. Vref at T = -40 °C to 85 °C, Input Buffer Disabled
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Figure 70: ACMP Input Current Source vs. Input Voltage at T = -40 °C to 85 °C, Vpp=3.3 V
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9 Programmable Delay/Edge Detector

The SLG46880/81 has a programmable time delay logic cell available that can generate a delay that is selectable from one of
four timings (time1) configured in the GreenPAK Designer. The programmable time delay cell can generate one of four different
delay patterns, rising edge detection, falling edge detection, both edge detection, and both edge delay. These four patterns can
be further modified with the addition of delayed edge detection, which adds an extra unit of delay as well as glitch rejection during
the delay period. See Figure 72 for further information.

Note: The input signal must be longer than the delay, otherwise it will be filtered out.

registers [559:558] ‘ registers [557:556]
Delay Value Selection Edge Mode Selection
To Connection
From Connection Matrix Output [77] Prog rammable Matrix Input [25]
—pf IN Del ay ouT —P»

Figure 71: Programmable Delay

9.1 PROGRAMMABLE DELAY TIMING DIAGRAM - EDGE DETECTOR OUTPUT

— width --— —p, Width 'g—
N L S
L : timel —p' 'eg—
Rising Edge Detector ! e !
timel —pm ieg— N :
Falling Edge Detector . : : Edge Detector
R i Output
Both Edge Detector : :
Both Edge Delay v o
time2 —p-r - ~— time2 —pr ~—
time1 is a fixed value
time2 delay value is selected via register
Figure 72: Edge Detector Output
Please refer to Table 14.
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10 Additional Logic Function

The SLG46880/81 has one additional logic function that is connected directly to the Connection Matrix inputs and outputs. There
is one deglitch filter, with edge detector function.

10.1 DEGLITCH FILTER/EDGE DETECTOR

Filter
) . R
From Connection Matrix
Output [75] - YWW—2 0
jL[C
= 1
I:)Edge
etector .
Logic To C'\(/)Ir;?r?:tlon
Input [24]
registers [543:542]| register [540] register [541]
register [554]
Ripple Counter OUT2
Figure 73: Deglitch Filter/Edge Detector
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11 Voltage Reference
11.1 VOLTAGE REFERENCE OVERVIEW

The SLG46880/81 has a Voltage Reference (Vref) Macrocell to provide references to the four analog comparators. This macrocell
can supply a user selection of fixed voltage references, or temperature sensor output. The macrocell also has the option to output
reference voltages on GPIO2 and GPI09. See Table 49 for the available selections for each analog comparator. Also, see Figure
74, which shows the reference output structure.

11.2 VREF SELECTION TABLE
Table 49: Vref Selection Table

SEL[5:0] Vref SEL[5:0] Vref
0 0.032 32 1.056
1 0.064 33 1.088
2 0.096 34 1.12
3 0.128 35 1.152
4 0.16 36 1.184
5 0.192 37 1.216
6 0.224 38 1.248
7 0.256 39 1.28
8 0.288 40 1.312
9 0.32 41 1.344
10 0.352 42 1.376
1 0.384 43 1.408
12 0.416 44 1.44
13 0.448 45 1.472
14 0.48 46 1.504
15 0.512 47 1.536
16 0.544 48 1.568
17 0.576 49 1.6
18 0.608 50 1.632
19 0.64 51 1.664
20 0.672 52 1.696
21 0.704 53 1.728
22 0.736 54 1.76
23 0.768 55 1.792
24 0.8 56 1.824
25 0.832 57 1.856
26 0.864 58 1.888
27 0.896 59 1.92
28 0.928 60 1.952
29 0.96 61 1.984
30 0.992 62 2.016
31 1.024 63 External
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11.3 TRUTH TABLE FOR VREF0 BUFFER AND OUTPUT SWITCH CONTROL
Table 50: VrefOO0 Truth Table

VrefO0 VrefOO0 VrefOO0 TS PD TS PD GPIO9
Source Buffer Buffer Selection Register Analog Mode
. Selection | Selection | Enable . Control Enable
Function Matrix Buffer Output Note
Enable out78 reqi state switch
" i 0 0 0 gister
register register register register register [856:855]= 11
[655:654] [3261] [653] [651] [650] : :
means enable
None 00 0 0 0 0 0 Disable Off Off VrefOQ is all off
01 0 0 0 0 0 Disable Off Off VrefOO select ACMPOH;
output has no buffe_r;
01 0 0 0 0 0 Enable off On  [Pd.comes from register
[653]
01 0 1 0 0 0 Disable On Off VrefOO select ACMPOH;
output has buffer;
pd comes from register
ACMPOH_Vref 01 0 1 0 0 0 Enable On On [653]
01 1 0 0 0 0 Disable Off Off VrefOO select ACMPOH;
output has no buffer;
01 1 0 0 0 0 Enable Off On pd comes from matrix78
01 1 0 1 0 0 Disable On Off VrefOO select ACMPOH;
output has buffer;
01 1 0 1 0 0 Enable On On pd comes from matrix78
10 0 0 0 0 0 Disable Off Off VrefOO select ACMP1H;
output has no buffer;
10 0 0 0 0 0 Enable off On |pd.comes from register
[653]
10 0 1 0 0 0 Disable On Off VrefOO select ACMP1H;
output has buffer;
pd comes from register
ACMP1H_Vref 10 0 1 0 0 0 Enable On On 653]
10 1 0 0 0 0 Disable Off Off VrefOO select ACMP1H;
output has no buffer;
10 1 0 0 0 0 Enable Off On pd comes from matrix78
10 1 0 1 0 0 Disable On Off VrefOO select ACMP1H;
output has buffer;
10 1 0 1 0 0 Enable On On pd comes from matrix78
11 0 0 0 0 0 Disable Off Off
11 0 0 0 0 0 Enable Off Off TS enable comes from
11 0 0 0 0 1 Disable on off ~ |register [650]
1 0 0 0 0 1 Enable On On
TS function
11 0 0 0 0 0 Disable Off Off
11 0 0 0 0 0 Enable Off Off TS enable comes from
1 0 0 1 0 0 Disable On off |Matrix78
11 0 0 1 0 0 Enable On On

11.4 TRUTH TABLE FOR VREF1 BUFFER AND OUTPUT SWITCH CONTROL
Table 51: VrefO1 Truth Table

VrefO1 VrefO1 GPIO2
Source Buffer Analog Mode
Selecti Selecti Enabl
Function election election nable Buffer Output Note
Enable registers state switch
registers register A _
[658:657] 656 [708:707]= 11,
: means enable
None 00 0 Disable Off Off VrefO1 is all off
01 0 Disable Off Off
VrefO1 select ACMP2L; output has no buffer; pd come from register [656]
01 0 Enable Off On
ACMP2L_Vref
01 1 Disable On Off
VrefO1 select ACMP2L; output has buffer; pd come from register [656]
01 1 Enable On On
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Table 51: VrefO1 Truth Table(Continued)

VrefO1 VrefO1 GPIO2
Source Buffer Analog Mode
. Selection | Selection Enable
Function
Enable registers

registers register
[658:657] [656]

[708:707]= 11,
means enable

Buffer Output
state switch

Note

10 0 Disable Off Off
VrefO1 select ACMP2L; output has no buffer; pd come from register [656]
10 0 Enable Off On
ACMP3L_Vref
10 1 Disable On Off
VrefO1 select ACMP2L; output has buffer; pd come from register [656]
10 1 Enable On On
| | valid output mode |
11.5 VREF BLOCK DIAGRAM
External Vref| registers [3895:3890]
(GP17) ACMPOH_Vref None 8(‘1J o~
- -Yre i GPIOY_aio_en
registers [3903:3898] | | Vref Out_0 (GPIO9)
P> ACMP1H_Vref |
registers [655654]
Temp Sensor | . register [653]
|
|
None }‘ |
registers [3911:3906 o1 | > GPIO2_aio_en
| ACMP2L_Vref None | L1 Vref Out_1 (GPIO2)
registers [3919:3914 - —
P»-| ACMP3L_Vref registers [658:657]
register [656]
Figure 74: Voltage Reference Block Diagram
Datasheet Revision 3.16 1-Mar-2023
CFR0011-120-00 108 of 353 © 2023 Renesas Electronics Corporation




SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

11.6 VREF LOAD REGULATION

Note 1 It is not recommended to use Vref connected to external pin without buffer.

Note 2 Vref buffer performance is not guaranteed at Vpp <2.7 V.

330
= \/DD=5.5V
320 VDD=3.3V
s \/DD=2.7V
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Figure 75: Typical Load Regulation, Vref = 320 mV, T = -40 °C to +85 °C, Buffer - Enable
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Figure 76: Typical Load Regulation, Vref = 640 mV, T = -40 °C to +85 °C, Buffer - Enable
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Figure 77: Typical Load Regulation, Vref = 1280 mV, T = -40 °C to +85 °C, Buffer - Enable
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Figure 78: Typical Load Regulation, Vref =2016 mV, T = -40 °C to +85 °C, Buffer - Enable
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12 Clocking
12.1 GENERAL DESCRIPTION

The SLG46880/81 has three internal oscillators to support a variety of applications:

m Oscillator0 (2.048 kHz)
m Oscillator1 (2.048 MHz)
m Oscillator2 (25 MHz)

There are two divider stages for each oscillator that gives the user flexibility for introducing clock signals to connection matrix, as
well as various other Macrocells. The pre-divider (first stage) for Oscillator allows the selection of /1, /2, /4 or /8 to divide down
frequency from the fundamental. The second stage divider has an input of frequency from the pre-divider, and outputs one of
eight different frequencies divided by /1, /2, /3, /4, 18, /12, /24 or /64 on Connection Matrix Input lines [27], [28], and [29]. Please
see Figure 82 for more details on the SLG46880/81 clock scheme.

Oscillator2 (25 MHz) has an additional function of 100 ns delayed startup, which can be enabled/disabled by register [525]. This
function is recommended to use when analog blocks are used along with the Oscillator.

The Matrix Power-down/Force On function allows switching off or force on the oscillator using an external pin. The Matrix Power-
down/Force On (Connection Matrix Output [72], [73], [74]) signal has the highest priority. The OSC operates according to the
Table 52.

Table 52: Oscillator Operation Mode Configuration Settings

. Register: . . OSC Enable
POR External Clock %'g:ﬁ:;{%: Power-Down leg‘:vs;?_'aﬁ"gf Signal from o OS(t:_
Selection Matrix or Force On by Force On CNT/DLY el
Matrix Input Macrocells Mode
0 X X X X X OFF
X Internal OSC is
1 1 X X X OFF, logic is ON
1 0 1 0 X X OFF
1 0 1 1 X X ON
1 0 0 X 1 X ON
CNT/DLY re- ON
1 0 0 X 0 quires OSC
CNT/DLY does OFF
1 0 0 X 0 not require OSC
Note: The OSC will run only when any macrocell that uses OSC is powered on.
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12.2 OSCILLATORGO (2.048 KHz)

From Connection Matrix

Output [72]

OSC Power Mode
register [526]

Power-down/Force On
Matrix Output control register [527]

PD/FORCE ON 2.048 kHz Pre-divided Clock
registers [531:530] |
Auto Power-On 0SCO0 . ; N
—_— (2.048 kHz) :' ':
Force Power-On ws | |
— ——DIV/1/2/41/8 | P 0 |
—register [535] Pre-divider ! !
| /12 . 1 |
I I
I I
GPI4 Ext. Clock I I
I 13 —— | 2 I
I I
Ext. CLK Sel register [528] : :
14 To Connection Matrix
! — |3 ! Input [22]
I T
: 8 I :
I I
I I
! 12— pm| 5 !
I I
I I
| 124 —— P g |
I I
I I
I I
| 1 64 | 7 |
I I
I I
: registers [534:532] :
I Second Stage I
| Divider |
Figure 79: Oscillator0 Block Diagram
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12.3 OSCILLATOR1 (2.048 MHZ)

From Connection Matrix
Output [73]

OSC Power Mode

Power-down/Force On
Matrix Output control register [505]

register [504]
PD/FORCE ON 2.048 MHz Pre-divided Clock
registers [508:507] |
Auto Power-On 0SC1 ¢ 0 A
—_— (2.048 MHz) r )
Force Power-On | |
il ——{DIV/1/2/4/8 - 0 [
GPI1 Ext. Clock 1 Pro-divider : :
| 12 ——P 1 |
| |
| |
I /3 | 2 I
| |
Ext. CLK Sel register [506] : :
14 To Connection Matrix
! > 3 ! Input [21]
| _|_>
| |
| /8 —| 4 |
| |
| |
: 112 | 5 :
| |
| |
I 124 ——P 6 I
| |
| |
| |
| 1 64 | 7 |
| |
| |
: registers [511:509] :
I Second Stage I
| Divider |
Figure 80: Oscillator1 Block Diagram
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12.4 OSCILLATOR2 (25 MHZ)

From Connection Matrix
Output [74]

Power-down/Force On

OSC Power Mode Matrix Output control register [517]
register [516]

PD/FORCE ON 25 MHz Pre-divided Clock
registers [521:520] |

Auto Power-On 0sC2 ., e - ____
_ (25 MHz) " )
Force Power-On Startup delay
R ——DIV/1/2/4/8 - 0

Pre-divider

register [525] 12 | 1

GPIO Ext. Clock

13 |2

Ext. CLK Sel register [518]

To Connection Matrix
Input [23]

e ak

18—

12 | — gl 5

124 | — i

s

registers [524:522]

Second Stage
Divider

Figure 81: Oscillator2 Block Diagram
12.5 CLOCK SCHEME

Each CNT/DLY within Multi-Function macrocell has its own additional clock divider connected to oscillators pre-divider. Available
dividers are:

m OSC0/1, OSC0/8, OSC0/64, OSCO/512, OSCO/4096, OSC0/32768, OSC0/262144

m OSC1/1, OSC1/8, 0OSC1/64, OSC1/512
m OSC2/1, OSC2/4
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25 MHz Pre-divided clock : > 0
Div4 |—> 1
| 2
2.048 MHz Pre-divided clock $— Dv8 3 CNT/DLY/
Dive4 || 4 ONESHOT/
L Divs12 || 5 FREQ_DET/
S e I DLY_EDGE_DET
2.048 kHz Pre-divided clock t—|_Dbve 7 CNT overflow [
Dive4 || 8
e— D512 P 9
L Div4096 | 10
Div32768 —P»| 11 CNT4 C}vergl:cr)\lvil/_ (():/aDnLSK% use[()i '\28 0'(he clock
Div262144 _» 12 source 1or or
CNT (x-1) overflow | 13
from Connection Matrix Out - 14
(separate for eaChn?a"gé EJ;T) 15— CNTO/CNT1/CNT2/CNT3/CNT4
from Connection Matrix . » O\
Output [82] [ owve | !
—_—
from Connection Matrix —— p — Div8 - 3 CNT/DLY/
Output [83] Dive4 | 4 ONESHOT/
L Diws12 | 5 FREQ_DET/
A DLY_EDGE_DET
\ G Div8 — 7 CNT overflow ———p
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Figure 82: Clock Scheme
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12.6 CRYSTAL OSCILLATOR

The Crystal OSC provides high precision and stability of the output frequency. GP15 and GPI4 are input and output, respectively,
of an inverting amplifier which is configured for use as an On-chip Oscillator, as shown in Figure 84. Either a quartz crystal or a
ceramic resonator may be used. C1 and C2 should always be equal for both crystals and resonators. The optimal value of the
capacitors depends on the crystal or resonator in use, the amount of stray capacitance, and the electromagnetic noise of the
environment. Refer to Table 53. For the ceramic resonators, the capacitor values given by the manufacturer should be used. It is
possible to use an external clock source, it must be connected to GPI4. In this case no external components are required.

The Power-down Mode is paired with temperature sensor, Section 20. If it is enabled for Crystal OSC, it is not available for Temp
Sensor and vice versa. However, it is possible to enable Power-down Mode for Crystal OSC and Temp Sensor simultaneously.

register [894] »>
POR | \_ﬂ
|/

Connection Matrix Output [78] 4[>O~DQ—I7

PWR ON
register [895] GPIS

Crystal OSC S1

GPl4

To Connection Matrix Input [51]

SO

Figure 83: Crystal OSC Block Diagram

oy
GPI5| SLG46880/81
||| Il . .
1l
R1
Crystal =3 1MQ
IL AA GpPi4
'|| I VY
Co R2

Figure 84: External Crystal Connection

Table 53: External Components Selection Table

f (MHz) c1,C2 R2
5 33 pF 5kQ
10 22 pF 1kQ
15 15 pF 500 Q
20 10 pF 270 Q

12.7 EXTERNAL CLOCKING

The SLG46880/81 supports several ways to use an external, higher accuracy clock as a reference source for internal opera-
tions.

12.7.1 Crystal OSC Mode

When register [1136] is set to 1, an external crystal can be connected to GP15 and GPI4 for supplying an accurate clock source.
See Section 12.6. An external clocking signal on GPI4 can be used in place of the crystal. The high and low limits for crystal fre-
quency that can be selected are 40 MHz and 32.75 kHz.
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12.7.2 GPI4 Source for Oscillator0 (2.048 kHz)

When register [528] is set to 1, an external clocking signal on GPI14 will be routed in place of the internal oscillator derived 2.048
kHz clock source. See Figure 79. The high and low limits for external frequency are 0 MHz and 20 MHz.
12.7.3 GPI1 Source for Oscillator1 (2.048 kHz)

When register [506] is set to 1, an external clocking signal on GPI1 will be routed in place of the internal oscillator derived 2.048
MHz clock source. See Figure 80. The high and low limits for external frequency are 0 MHz and 70 MHz.

12.7.4 GPI0 Source for Oscillator2 (25 MHz)

When register [518] is set to 1, an external clocking signal on GPIO will be routed in place of the internal oscillator derived 25
MHz clock source. See Figure 81. The high and low limits for external frequency are 0 MHz and 80 MHz. When an external
clock is selected for OSC2, the oscillator's output signal will be inverted with respect to the GPIO Input signal.

12.8 OSCILLATORS POWER-ON DELAY

OSC enable

Power-On |
Delay '
B
| [
| |_I—|_I—|_I_|_|_
CLK ] |
1 1

Figure 85: Oscillator Startup Diagram

Note 1 OSC power mode: “Auto Power-On”.

Note 2 “OSC enable” signal appears when any macrocell that uses OSC is powered on.
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Figure 86: Oscillator0 Maximum Power-On Delay vs. Vpp at T = 25 °C, OSCO0 = 2.048 kHz
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Figure 87: Oscillator1 Maximum Power-On Delay vs. Vpp at T = 25 °C, OSC1 = 2.048 MHz
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Figure 88: Oscillator2 Maximum Power-On Delay vs. Vpp at T = 25 °C, OSC2 = 25 MHz
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12.9 OSCILLATORS ACCURACY

Note: OSC power setting: Force Power-On; Clock to matrix input - enable; Bandgap: turn on by register - enable.
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Figure 89: Oscillator0 Frequency vs. Temperature, OSCO0 = 2.048 kHz
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Figure 90: Oscillator1 Frequency vs. Temperature, OSC1 = 2.048 MHz
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Figure 91: Oscillator2 Frequency vs. Temperature, 0OSC2 = 25 MHz
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Figure 92: Oscillators Total Error vs. Temperature

Note: For more information see Section 3.6.
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13 Power-On Reset

The SLG46880/81 has a Power-On Reset (POR) macrocell to ensure correct device initialization and operation of all macrocells
in the device. The purpose of the POR circuit is to have consistent behavior and predictable results when the Vpp power is first
ramping to the device, and also while the Vpp is falling during Power-down. To accomplish this goal, the POR drives a defined
sequence of internal events that trigger changes to the states of different macrocells inside the device, and finally to the state of
the 10 pins.

13.1 GENERAL OPERATION

The SLG46880/81 is guaranteed to be powered down and non-operational when the Vpp voltage (voltage on Vpp) is less than
Power-Off Threshold (see in Table 3.4 and Table 7), but not less than -0.6 V. Another essential condition for the chip to be powered
down is that no voltage higher (Note) than the Vpp voltage is applied to any other PIN. For example, if Vpp voltage is 0.3 V,
applying a voltage higher than 0.3 V to any other PIN is incorrect, and can lead to incorrect or unexpected device behavior.

Note: There is a 0.6 V margin due to forward drop voltage of the ESD protection diodes.

To start the POR sequence in the SLG46880/81, the voltage applied on the Vpp should be higher than the Power-On threshold
(Note). The full operational Vpp range for the SLG46880/81 is 2.3 V to 5.5 V. This means that the Vpp voltage must ramp up to
the operational voltage value, but the POR sequence will start earlier, as soon as the Vpp voltage rises to the Power-On threshold.
After the POR sequence has started, the SLG46880/81 will have a typical Startup Time (see in Table 6 and Table 7) to go through
all the steps in the sequence, and will be ready and completely operational after the POR sequence is complete.

Note: The Power-On threshold is defined in Table 3.4 and Table 7.

To power down the chip the, Vpp voltage should be lower than the operational and to guarantee that chip is powered down, it
should be less than Power-Off Threshold.

All PINs are in high impedance state when the chip is powered down and while the POR sequence is taking place. The last step
in the POR sequence releases the |0 structures from the high impedance state, at which time the device is operational. The pin
configuration at this point in time is defined by the design programmed into the chip. Also, as it was mentioned before, the voltage
on PINs can’t be bigger than the Vpp, this rule also applies to the case when the chip is powered on.
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13.2 POR SEQUENCE

The POR system generates a sequence of signals that enable certain macrocells. The sequence is shown in Figure 93.

Vbp / ,
: : - t
POR_NVM : : ; g g : .
(reset for NVM) : : : : : : :
I . L L t
NVM_ready_out ! ! ; ) ; ) ;
] ] \ \ | \ | \ t
POR_GPI : : L — N
(reset for input enable) : : X X : X :
. l L o t
POR_LUT | | L —
(reset for LUT output) ! ! \ ! ! \ !
' ' 1 ' 1 ' 1 ' t
POR_CORE ! ! o e
(reset for DLY/OSC/DFF ! ! ! ! ! ! !
ILATCH/Pipe DLY) . . . . . ; i
| | \ | \ | \ | t
POR_OUT ' ' ' ' ' '
(generate low to high to matrix) I I I I I I
t
POR_GPO
(reset for output enable)
t

Figure 93: POR Sequence

As can be seen from Figure 93, after the Vpp has started ramping up and crossed the Power-On threshold, first, the on-chip NVM
memory is reset. Next, the chip reads the data from NVM, and transfers this information to a CMOS LATCH that serves to configure
each macrocell, and the Connection Matrix which routes signals between macrocells. The third stage causes the reset of the input
pins, and then to enable them. After that, the LUTs are reset and become active. After LUTs, the Delay cells, OSCs, DFFs,
LATCHES, and Pipe Delay are initialized. Only after all macrocells are initialized, internal POR signal (POR macrocell output)
goes from LOW to HIGH (POR_OUT in Figure 93). The last portion of the device to be initialized is the output pins, which transition
from high impedance to active at this point.

The typical time that takes to complete the POR sequence varies by device type in the GreenPAK family. It also depends on many
environmental factors, such as: slew rate, Vpp value, temperature, and even will vary from chip to chip (process influence).

13.3 MACROCELLS OUTPUT STATES DURING POR SEQUENCE

To have a full picture of SLG46880/81 operation during powering and POR sequence, refer to Figure 94, which describes the
macrocell output states during the POR sequence.

First, before the NVM has been reset, all macrocells have their output set to logic LOW (except the output pins which are in high

impedance state). On the next step, some of the macrocells start initialization: input pins output state becomes LOW; LUTs also
output LOW. After that input pins are enabled. Next, only LUTs are configured. Then, all other macrocells are initialized. After
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macrocells are initialized, internal POR matrix signal switches from LOW to HIGH. The last are output pins that become active
and determined by the input signals.

Voo /" : . o
! 'Guaranteed HIGH before POR_GPI 1 1 ' [ ' [ t
Vpp_out ' . . " . " . " .
to matrix / : : L L
D . C C t
Input PIN _out 1 ' : X ; : - :
to matrix , , , . Determined by External Signal
D I L R t
LUT out f | . .
to matrix ! ! ! ' ! Determined by Input signals
Programmable Delay_ogt ! ! ! ! ! ! Determined by Input signals
to matrix ' ' ' ' ' ' Starts to detect input edges
DFF/LATCH ” , , , « Determined by initial state , | t
ou | | |
to mgtrix ! ! ! Determined by Input signals
| | ' . Determined by initial value f ' t
. . . \ _settings . . .
Delay_out } | | | ; i
e . Determined by Input signals
to matrix : : : Starts to detect input edges
C | o L t
POR out T | A | .
to matrix ! ! ! ! | , | |
\ \ ' \ ' \ ' \ t

Ext. GPO < Tri-state
/ Determined by input signals|
! ~ ' ' ' '
7 ' < . " . " . "
_

Figure 94: Internal Macrocell States during POR Sequence
13.3.1 Initialization

All internal macrocells by default have initial low level. Starting from indicated power-up time of 1.64 V to 2.11 V, macrocells in
SLG46880/81 are powered on while forced to the reset state. All outputs are in Hi-Z and chip starts loading data from NVM. Then
the reset signal is released for internal macrocells and they start to initialize according to the following sequence:

Input pins, Pull-up/down.

LUTs.

DFFs, Delays/Counters, Pipe Delay, OSCs, ACMPs.
POR output to matrix.

o s~ wDdh =

Output pin corresponds to the internal logic.

The Vref output pin driving signal can precede POR output signal going high by 3 ps to 5 ps. The POR signal going high indicates
the mentioned power-up sequence is complete.

Note: The maximum voltage applied to any pin should not be higher than the Vpp level. There are ESD Diodes between pin —

Vpp and pin — GND on each pin. Exceeding Vpp results in leakage current on the input pin, and Vpp will be pulled up, following
the voltage on the input pin.

Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 124 of 353 © 2023 Renesas Electronics Corporation



SLGA46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

13.3.2 Power-Down

Voo (V)

2V ——

1V Vref Out Signal
1V

p Time

1
1
1
1
1
1
1
1
1
> :

Not guaranteed output state

Figure 95: Power-Down

During powerdown, macrocells in SLG46880/81 are powered off after Vpp falling down below Power-Off Threshold. Please note
that during a slow rampdown, outputs can possibly switch state.
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14 Asynchronous State Machine Subsystem
14.1 ASM SUBSYSTEM OVERVIEW

The Asynchronous State Machine (ASM) Subsystem is designed to allow the user to create state machines with between 2 to 12
states. The user has flexibility to define the available states, the available state transitions, and the input signals (a, b, ¢ ...) that
will cause transitions from one state to another state, as shown in Figure 96.

The ASM Sybsystem can persist in 1 of 12 states at any given time and the ASM Current State can be read via I2C. See Section
19.6.2 for details.

The ASM Subsystem includes several discrete macrocells, including the ASM macrocell, four Dynamic Memory (DMx_x) macro-
cells, three Matrix Interface (MIx) macrocells, and one f(1) Computation Macrocell. These macrocells are designed to work as a
system for building user defined state machines. More information on each of these various macrocells can be found in the
following chapters:

ASM Macrocell — Section 15.

Dynamic Memory (DM) Macrocells — Section 16.
f(1) Computation Macrocell — Section 17.

Matrix Interface (MI) Macrocells Section 18.

The ASM Subsystem has a total of 25 digital input signal lines, as shown in Figure 97, which all come from the Connection Matrix
outputs. Of these 25 digital input signals, 3 are user selectable inputs going directly from the Connection Matrix to the three Matrix
Interface (MI) macrocells. There are a total of 16 input signals that go to the DMx_x macrocell, four per macrocell. There is 1
ASM_nReset input that is for driving a state transition in both the ASM macrocell and the f(1) Computation Macrocell to an Initial/
Reset state. It is possible to use one macrocell only (Ml or DM) for state to state transitions. There are 4 digital input signals
coming from the Connection Matrix to the f(1) Computation Macrocell. There is also 1 dedicated Interrupt input signal to the f(1)
Computation Macrocell that will halt any active operations and transfer control back to the ASM macrocell.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the f(1) Analog
Comparator inside the f(1) Computation Macrocell. The f(1) Analog Comparator can be re-programmed for analog input source
and negative input reference settings. The user selections for both positive input signal and negative reference are included as
part of the information stored in the f(1) Command Register Table. This allows the user to make different analog measurements
that are state dependent in their analog sources and reference settings.

The ASM Subsystem has a total of 21 digital output signal lines, as shown in Figure 97. There are a total of 4 output signals which
go to the Connections Matrix inputs, and from there can be routed to other internal macrocells or pins. The 4 outputs are user
defined for each of the possible 12 states. There are a total of 8 output signals which go directly to the 8 GPOs. The 8 outputs
are user defined for each of the possible 12 states. Each of the three macrocells, DMO_0, DMO0_1 and f(1) have three output
signals that go to the Connection Matrix.

In using this macrocell, the user must take into consideration the critical timing required on all input and output signals. The timing
waveforms and timing specifications for this macrocell are all measured relative to the input signals (which come into the macrocell
on the Connection Matrix outputs) and on the outputs from the macrocell (which are direct connections to Connection Matrix
inputs). The user must consider any delays from other logic and internal chip connections, including 10 delays, to insure that
signals are properly processed, and state transitions are deterministic.

It is also important to note that the timing for the ASM Subsystem will change based on changes in temperature and system
voltage. The user design that implements a state machine function must take into consideration, and be tolerant of, this variation

The GPAK Designer development tools support user designs for the ASM Subsystem at both the physical level and logic level.
Figure 96 is a representation of the user design at the logical level, and Figure 97 shows the physical resources inside the various
macrocells in the ASM Subsystem. To best utilize this subsystem, the user must develop a logical representation of their desired
state machine, as well as a physical mapping of the input and outputs required for the desired functionality.
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Figure 96: Asynchronous State Machine State Transitions
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Figure 97: Connection Matrix to ASM Subsystem
14.2 ASM SUBSYSTEM INPUT SIGNALS

The ASM Subsystem has a total of 25 digital input signal lines, as shown in Figure 98, which all come from the Connection Matrix
outputs. Of these 25 input signals, 3 are user selectable inputs going directly from the Connection Matrix to the three Matrix
Interface (MI) macrocells. There are a total of 16 input signals that go to the DMx_x macrocell, four per macrocell. There is 1
ASM_nReset input that is for driving a state transition in both the ASM macrocell and the f(1) Computation Macrocell to an Initial/
Reset state. There are 4 digital input signals coming from the Connection Matrix to the f(1) Computation Macrocell. There is also
1 dedicated Interrupt input to the f(1) Computation Macrocell that will halt any active operations and transfer control back to the
ASM macrocell. Each of the 25 input signals are level sensitive.
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There are a total of 16 digital input signals to the ASM Subsystem which are inputs directly to the DM macrocells. These 16 signals
are shown in Figure 98, highlighted in blue. While there are 4 input signals coming from the Connection Matrix and going to each
DMx_ x macrocell, there is only 1 output signal from each of these macrocells, which goes directly to the ASM macrocell. There
are also 3 signal lines that come directly from the Connection Matrix and go to the three Matrix Interface (MI) macrocells which
can drive state transitions. These signals are shown in Figure 98, highlighted in green. This sets an upper bound on the number
of transitions that the user can select going out of a particular state to be 7, shown in Figure 99. There is no limitation on the
number of unique transitions that can be supported going into a particular state, the user can select to have transitions going from
a state to all other states, shown in Figure 100. Each of these input signals to the ASM macrocell is level sensitive, and active
high. A high level input will trigger a state transition.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the f(1) Analog
Comparator inside the f(1) Computation Macrocell. These 8 signals are shown in Figure 98, highlighted in pink. The f(1) Analog
Comparator can be re-programmed for analog input source and negative input reference settings. The user selections for both
positive input signal and negative reference are included as part of the information stored in the f(1) Command Register Table.
This allows the user to make different analog measurements that are state dependent in their analog sources and reference
settings.

Also, there are 4 digital inputs that can be connected with any Connection Matrix output by the f(1) Computational Macrocell
commands. These 4 signals are shown in highlighted in light blue.

The ASM macrocell also has a ASM_nReset input. This input to the ASM macrocell is level sensitive and active low. This signal
is shown in Figure 98, highlighted in yellow. An active signal on this input will drive an immediate state transition to the user-
defined Initial/Reset state. The user can choose which state within the ASM Editor inside GPAK Designer will be the reset state.

There is also 1 dedicated f1_Interrupt input to the f(1) Computation Macrocell that will halt any active operations and transfer
control back to the ASM macrocell. This signal is shown in Figure 98, also highlighted in yellow.
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Figure 98: ASM Subsystem Input Signals
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State 6 State 3

Figure 99: Maximum 7 State Transitions out of a Given State

State 2

Figure 100: Maximum 11 State Transitions into Given State
14.3 ASM SUBSYSTEM OUTPUT SIGNALS

The ASM subsystem has a total of 21 output signal lines, as shown in Figure 101.

There are a total of 4 output signals from the ASM macrocell which go to the Connections Matrix inputs and from there can be
routed to other internal macrocells or pins. These signals are shown in Figure 101, highlighted in green. The 4 outputs are user
defined for each of the possible 12 states. The user selection for the output states is held in the Connection Matrix Output RAM.

There are a total of 8 output signals from the ASM macrocell which go directly to the 8 GPOs. These signals are shown in Figure
101, highlighted in blue. The 8 outputs are user defined for each of the possible 12 states. The user selection for the output states
is held in the Pin Output RAM. Each of these GPOs has a single selection bit which defines the GPO input source as either the
ASM Output RAM signal or the Connection Matrix signal.
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Two of the Dynamic Memory macrocells, DMO_0 and DMO_1, can be used as either a resource for generating input signals for
driving state transitions in the ASM macrocell, or to generate signals for use in other parts of the user design. When used to
generate signals for purposes other than ASM state transitions, each of these macrocells has three output signals that go to the
Connection Matrix, and from there can be routed to other internal macrocells or pins. Each of these macrocells has a total of 3
output signals of this type. These signals are shown in Figure 101, highlighted in yellow.

The f(1) Computation Macrocell has 3 output signals that go to the Connection Matrix, and from there can be routed to other
internal macrocells or pins. These signals are shown in Figure 101, highlighted in pink.

Analog Inputs to
f(1) Computation Macrocell

o e e e e 1
° I ASM Subsystem I
o ¥ I |
5 /
b | |
° 1 | 8 |
MI2
71 7 ® 12 state ASM I
i1 Macrocell |
MI1 > >
/1 |
VL I
MIO >
/ I > | <§( I
4 g o
. / | DM1_0 S - = 1
Connection | / | E2llellagll=]]I
Matrix 4 5|2 3](<
/ 1 DM1_1 5 |23 SUE|!
. | a ([T (&1l &l
[ ]
Out // | DMO_0 ) - 5 :% E 2 |
() (&) Re) =
y | 1 22|18 = |
] DMO_1 > | 2] c |
/ <l s
1/ I E —L N ASM_nReset o I
/ | > > ® L I
| L |
1 L Lf1_Interrupt > (1) |
! [ ( !
! ’ ’ > !
| |
| |
I |
| |
| |
| Connection Matrix Output RAM Signals |
| |
| |
I Pin Output RAM Signals I
L o oo oo o o e e e e mm mm mm mm mm e e mm mm mm mm mm mm e e e ol
to GPO Pin
Outputs
Figure 101: ASM Subsystem Input Signals
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14.4 BASIC ASM_SUBSYSTEM TIMING

The basic state transition timing from input on one of 19 state transition input lines (4 going into each DMx_x and 3 from Connection
Matrix going directly to the ASM macrocell) to the time when the 4 Connection Matrix Output RAM signals and 8 Pin Output RAM
signals change is shown in Figure 102 and Figure 103. The time from a valid input signal to the time that there is a valid change
of state, and valid signals on the 4 Connection Matrix Output RAM signals and 8 Pin Output RAM signals is State Machine Output
Delay Time (Tst_out_delay)-

At the pointin time that the Connection Matrix Output RAM signals and Pin Output RAM signals are changing, the f(1) Computation
Macrocell is prepared for executing commands coded for the new state, if the user has coded commands to execute. Based on
the chosen commands, the f(1) Computation Macrocell outputs can change a number of times before the f(1) finishes for the new
state. The ASM Subsystem will not be ready for the next state transition until the f(1) Computation Macrocell has completed the
commands for the new state, or until it is reset by asserting the f1_Interrupt input from the Connection Matrix. The period of time
between the input on one of the 7 inputs to the ASM macrocell and the ASM subsystem being ready for the next state transition
input is State Machine Sequential Delay Time (Tg; sequential_delay)-

From the input on one of 19 state transition input lines, there is a delay before the outputs are latched from the DMO_0 and DMO_1
macrocells, noted as DM Connection Matrix Output Delay Time (Ts; dmiatch_delay)-

During state transitions, there will be no change in output levels on other states than the one state going active — inactive and
the other state going inactive — active.

Figure 102: State Transition
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Figure 103: State Transition Timing
14.5 ASM POWER CONSIDERATIONS

A benefit of the asynchronous nature of this macrocell is that it will consume power only during state transitions. Shown in Figure
104 and Figure 105, the current consumption of the macrocell will be a fraction of a pA between state transitions, and will rise
only during state transitions. This is assuming that the DLY/CNT inside each DMx_x macrocells are also in-active. See Table 10
to find average current during state transitions.

Figure 104: State Transition
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Tst_output_delay
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ASM Input (a)
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Figure 105: State Transition Timing and Power Consumption

14.6 ASYNCHRONOUS STATE MACHINES VS. SYNCHRONOUS STATE MACHINES
It is important to note that this macrocell is designed for asynchronous operation, which means the following:

1. No clock source is needed, it reacts only to input signals.

2. The input signals do not have to be synchronized to each other, the macrocell will react to the earliest valid signal for state
transition.

3. This macrocell does not have traditional set-up and hold time specifications which are related to incoming clock, as this
macrocell has no clock source.

4. The macrocell only consumes power while in state transition.
14.7 ASM SPECIAL CASE TIMING CONSIDERATIONS

14.7.1 State Transition Pulse Input Timing

All inputs to the ASM macrocell are level sensitive. If the input to the state machine macrocell for a state transition is a pulse,
there is a minimum pulse width on the input to the state machine macrocell (as measured at the matrix input to the macrocell)
which is guaranteed to result in a state transition shown in Figure 106 and Figure 107. This pulse width is defined by the State
Machine Input Pulse Acceptance Time (Tg; puise)- If @ pulse width that is shorter than Tg; ,se is input to the state machine
macrocell, it is indeterminate whether the state transition will happen or not. If a pulse that is rejected (invalid due to the pulse
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width being narrower than the guaranteed minimum of Tg; ,yise), this will not stop a valid pulse on another state transition input
that does meet minimum pulse width.

Figure 106: State Transition

Tst_output_delay !
Iz—.

: y Tst_sequential_delay

. o i » Detect inputs for
ASM Input (a) ! i i next state transition
i ! 1 -
e |
Tst_pulse Tst_pulse;
ASM Pin Output RAM <7:0> | state 0! >< State 1 ;
ASM Connection Matrix Output RAM<3:0> | State Oi >< State 1 i
Tst_dmlatch_delay <—>- | !
F(1) Output  |KEEP | XXX Keep
(to matrix) i T
DM Output  State 0 >< KEEP { State 1
(to matrix) : 4

L(the output data will be kept
if DM function is not used)

Figure 107: State Transition Pulse Input Timing
14.7.2 State Transition Competing Input Timing
There will be situations where two input signals can be valid inputs that will drive two different state transitions from a given state.
In that sense, the two signals are “competing” (signals a and b in Figure 108), and the signal that arrives sooner should drive the

state transition that will “win”, or drive the state transition. If one signal arrives Tg; comp before the other one, it is guaranteed to
win, and the state transition that it codes for will be taken, as shown in Figure 109. If the two signals arrive within Tg; ¢omp Of each
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other, it will be indeterminate which state transition will win, but one of the transitions will take place as long as the winning signal
satisfies the pulse width criteria described in the paragraph above, as shown in Figure 110.

Figure 108: State Transition - Competing Inputs
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>
>
>

F(1) Output | KEEP ! KEEP
(to matrix) i :

DM Output State 0 ) KEEP { State 1or2
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Figure 109: State Transition Timing - Competing Inputs Indeterminate
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Figure 110: State Transition Timing - Competing Inputs Determinable
14.7.3 ASM State Transition Sequential Timing

It is possible to have a valid input signal for a transition out from a particular state be active before the state is active. If this is the
case, the macrocell will only stay in that particular state for Tgt sequential_delay time before making the transition to the next state.
An example of this sequential behavior is shown in Figure 111 and the associated timing is shown in Figure 112.

Figure 111: State Transition - Sequential
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Figure 112: State Transition - Sequential Timing
14.7.4 State Transition Closed Cycling
It is possible to have a closed cycle of state transitions that will run continuously, if there are valid inputs that are active at the
same time. The rate at which the state transitions will take place is determined by Tg; sequential_delay, Which determines the timing
from one state transition signal that is accepted (and causes a state transition) to the ASM Subsystem being ready for the next

input signal. The example shown in Figure 113 involves cycling between two states, but any number of two — twelve states can
be included in state transition closed cycling of this nature. Figure 114 shows the associated timing for closed cycling.

State 0 State 1

b

Figure 113: State Transition - Closed Cycling
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15 Asynchronous State Machine Macrocell
15.1 ASYNCHRONOUS STATE MACHINE OVERVIEW

The Asynchronous State Machine macrocell is one of several macrocells in the Asynchronous State Machine Subsystem, and
it's specific role is to hold one active state at a time, and to facility user defined state transitions in a fast and power efficient
manner. This macrocell is designed to allow the user to create state machines with between 2 to 12 states. When combined with
the other macrocells in the ASM subsystem [four Dynamic Memory (DMx_x) macrocells, three Matrix Interface (MIx) macrocells,
and one f(1) Computation Macrocell], the user has flexibility to define the available states, the available state transitions, and the
input signals (a, b, c ...) that will cause transitions from one state to another state, as shown in the example in Figure 115.

The ASM macrocell has a total of 8 input signal lines, as shown in Figure 116, which come from a combination of three Matrix
Interface (MI) macrocell outputs and DM macrocell outputs. Of these 8 inputs, 3 are user selectable inputs coming from the three
Matrix Interface (MI) macrocells (one per macrocell) to the ASM macrocell. There are also 4 inputs that come from the DMx_x
macrocells (one per macrocell). There is 1 ASM_nReset input that is for driving a state transition in the ASM macrocell to a user
defined Initial/Reset state.

The ASM macrocell has a total of 12 output signal lines, as shown in Figure 117. There are a total of 4 output signals which go
to the Connections Matrix inputs, and from there can be routed to other internal macrocells or pins. The 4 output signals are user
defined for each of the possible 12 states. There are a total of 8 output signals which go directly to the 8 GPOs. The 8 outputs
are user defined for each of the possible 12 states.

In using this macrocell, the user must take into consideration the critical timing required on all input and output signals. The timing
waveforms and timing specifications for this macrocell are all measured relative to the input signals (which come into the macrocell
on the Connection Matrix outputs) and on the outputs from the macrocell (which are direct connections to Connection Matrix
inputs). The user must consider any delays from other logic and internal chip connections, including 10 delays, to insure that
signals are properly processed, and state transitions are deterministic.

It is also important to note that the timing for the ASM Subsystem will change based on changes in temperature and system
voltage. The user design that implements a state machine function must take into consideration, and be tolerant of this variation

The GPAK Designer development tools support user designs for the ASM macrocell at both the physical level and logic level.
Figure 116 is a representation of the user design at the logical level, and Figure 116 shows the physical resources inside the
various macrocells in the ASM Subsystem. To best utilize this subsystem, the user must develop a logical representation of their
desired state machine, as well as a physical mapping of the input and outputs required for the desired functionality.

Figure 115: Asynchronous State Machine State Transitions
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Figure 116: 12 State ASM Macrocell
15.2 ASM MACROCELL INPUT SIGNALS

The ASM macrocell has a total of 8 input signal lines, as shown in Figure 116, which come from a combination of Connection
Matrix outputs and DM macrocell outputs.

There are 3 user selectable input signals that come from the MIx macrocells (one per macrocell) to the ASM macrocell. These
signals are shown in Figure 118, highlighted in green. Each of these input signals are level sensitive and active high. A high level
signal on any of these inputs can be enabled to drive a state transition, depending on the coding in the ASM Input Matrix.
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There are 4 input signals that come from the DMx_x macrocells (one per macrocell). These signals are shown in Figure 118,
highlighted in blue. Each of these input signals are level sensitive and active high. A high level signal on any of these inputs can
be enabled to drive a state transition, depending on the coding in the ASM Input Matrix.

There is 1 ASM_nReset input that is for driving a state transition in the ASM macrocell to an user defined Initial/Reset state. This
signal is shown in Figure 118, highlighted in yellow. This input signal is level sensitive and active low.
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Memory . . .
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Macrocells Holding DFFs (12x4) (12x8)
_____ -
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- State 4 | | Output Bits (4) »| | Output Bits (8)
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I I
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- | State 10 | | | Output Bits (4) | | Output Bits (8)
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‘—1-> State 11 | > | output Bits (4) > | output Bits (8)
/ Lo _ _ 1
from Connection
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0000 O00O0O00O00
. NOT N OSOO
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to GPO Pin
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Figure 117: ASM Macrocell Input Signals
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15.2.1 ASM Macrocell Output Signals
The ASM macrocell has a total of 12 output signal lines, as shown in Figure 118.

There are a total of 4 output signals which go to the Connections Matrix inputs, and from there can be routed to other internal
macrocells or pins. These signals are shown in Figure 118, highlighted in green. The 4 outputs are user defined for each of the
possible 12 states. The user defined values for these outputs is stored in the Connection Matrix Output RAM which is 12 x 4 in
size (12 states x 4 outputs), for a total of 48 bits.

There are a total of 8 output signals which go directly to the 8 GPOs. These signals are shown in Figure 118, highlighted in blue.
The 8 outputs are user defined for each of the possible 12 states. The user defined values for these outputs is stored in the Con-
nection Matrix Output RAM which is 12 x 8 in size (12 states x 8 outputs), for a total of 96 bits. Each of the 8 GPOs has an inter-
nal mux that will either accept a signal from the outputs defined here, or directly from a Connection Matrix output. This mux in
each GPO is under control of a register bit.
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Figure 118: ASM Macrocell Output Signals

15.3 ASM LOGICAL VS. PHYSICAL DESIGN

A successful design with the ASM macrocell must include both the logic level design, as well as the physical level design. The
GPAK Designer development software support user designs for the ASM macrocell at both the logic level and physical level.
The logic level design of the user defined state machine takes place inside the ASM Editor. In the ASM Editor, the user can
select and name states, define and name allowed state transitions, define the Initial/Reset state, and define the output values for
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the 8 outputs in the Pin Output RAM and 4 outputs in the Connection Matrix Output RAM. The physical level design takes place
in the general GPAK Designer window, and here the user makes connections for the sources for ASM input signals, as well as
making connections for destinations for ASM output signals.
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16 Dynamic Memory Macrocell
16.1 DYNAMIC MEMORY MACROCELL OVERVIEW

The ASM Sub-System includes several discrete macrocells, including the ASM macrocell, four Dynamic Memory (DMx_x) mac-
rocells, and one f(1) Computation Macrocell. These macrocells are designed to work as a system for building user defined state
machines.

The Dynamic Memory (DM) macrocells have the characteristic that they can change internal configuration characteristics and
their connections to the Connection Matrix based on the current state of the State Machine (SM) macrocell. This is accomplished
by making different memory register bit settings contained within the macrocell active, based on the current active state of the
SM. This allows the user to “repurpose” the resources inside these macrocells to match the circuit needs in various states.

There are two different types of DM macrocells, which vary slightly in the resources available inside the DM macrocell, as well as
the connectivity to the Connection Matrix. The SLG46880/81 has a total of four DM macrocells. DMO_0 and DMO_1 have the
same structure and resources as each other, and DM1_0 and DM1_1 also have the same structure and resources as each other.
The DMO_x macrocells include all the functionality of the DM1_x macrocells, but they also have an output control capability, which
is optimized for using the output of this macrocell to drive IO pin output states though the Connection Matrix. The DM CNT included
in the DMO_x macrocells has more operating modes than the equivalent structure in the DM1_x macrocells.

Each DM macrocell has a DMx_x Configuration Register Table, which is a bank of 6 DMx_x Configuration Registers. The bits in
these registers hold user selections which define all functional aspects of the behavior for the DM macrocell, including input
connections from the Connection Matrix, DM LUT settings, DM CNT settings, and settings of muxing internal to the DM macrocell.
The fact that there are 6 Configuration Registers means that there can only be a total of six unique configurations for each DMx_x
macrocell. There are a total of twelve states, which means that the user can either re-use the configuration coded in a particular
DMx_x Operating Mode Register in more than one state, or not use some DMx_x macrocells in some states.

Each DM macrocell has a DMx_x Configuration Selection Table, which is a bank of 12 Configuration Selection Registers, one for

each state of the State Machine macrocell. The bits in these registers hold the user’s selection of DM functional behavior, by
mapping to a particular selection in the Configuration Register Table, based on the current state of the State Machine macrocell.
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16.2 DMO_0 AND DM0_1 MACROCELL ARCHITECTURE

DMx Configuration Selection Table

1

ASM 12 states
to 3 bits output

1

ASM 12 states 2/

. to 2 bits output /
from ASM_state | Mapping table from ASM_state | Mapping table
DMx Configuration Register Table
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——® 100
——» 101
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Figure 119: DMO0_0/DMO0_1
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16.3 DM1_0 AND DM1_1 MACROCELL ARCHITECTURE

DMx Configuration Selection Table
from ASM state — ASM 12 states to 3 bits S
- output mapping table

DMx Configuration Register Table

Not Used — 000
DM1_x Config. Register0[55:0] [ %> 001
—»| 010
— 011
— 100
—m| 101
DM1_x Config. Register5[55:0] —® m
Not Used —
ot Use T
o
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Connection .

e Y |
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matrix_out I—> 3-bitDM |\ — —p o, 4 registers |
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matrix_out ——9 * Output
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Figure 120: DM1_0/DM1_1
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 149 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

16.4 DMX_X MACROCELL INPUT SIGNALS

Each DMx_x macrocell has 4 digital input signals coming from the Connection Matrix and from there can be routed to other internal
macrocells or pins. These 4 signals are shown in Figure 121 and Figure 122, highlighted in blue.

DMx Configuration Selection Table

00: all outputs are kept

01: DMOut bypass to OUTO, |
others are kept

10: DMOut bypass to OUT1, |

‘matrix_out - T . S0 Edge Detect |

1 ASM 12 states 3 1 ASM 12 states | 2 /
to 3 bits output ﬁLV to 2 bits output 7
from ASM_state | Mapping table from ASM_state | Mapping table
DMx Configuration Register Table
~T
Not Used — % 000
DMO_x Config. Register0[55:0] [ 001
—® 010
— 011
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— 101
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o e mm e mm e e e mm mm mm Em mm Em mm o mm = _— e ——
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| 3-bit DM 4 reqi
- egisters 1
i Y
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|
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Figure 121: DM0_0/DMO_1 Inputs
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DMx Configuration Selection Table
from ASM state — ASM 12 states to 3 bits y
- output mapping table

DMx Configuration Register Table

Not Used — | 000
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Figure 122: DM1_0/DM1_1 Inputs
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16.5 DMX_X MACROCELL OUTPUT SIGNALS

Each DMx_ x macrocell has 1 digital output signal, which goes directly to the ASM Input Matrix inside the ASM Macrocell. This
signal is shown in Figure 123 and Figure 124, highlighted in blue.

Additionally, the DM0_0 and DMO_1 Macrocells each have 3 digital output signals which go to the Connection Matrix and from
there can be routed to other internal macrocells or pins. These 3 signals are shown in Figure 123, highlighted in green.

DMx Configuration Selection Table

1

from ASM_state

ASM 12 states
to 3 bits output
mapping table

DMx Configuration Register Table

1

from ASM_state

ASM 12 states
to 2 bits output
mapping table

ik

Not Used —® 000
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— 011
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/
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i S
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] -bi .
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|
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Connec_tion” I
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I 10'CI):§rl\]/(I5(Ssutakr)epl>(§spsttoOUT1 |
T Supported Modes: Dly/Counter/One Shot/ I ‘others arg kept '
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\ \ others are kept
— o e e e = e o = = = = P /
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Figure 123: DM0_0/DMO0_1 Outputs
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DMx Configuration Selection Table
from ASM state — ASM 12 states to 3 bits y
- output mapping table

DMx Configuration Register Table

Not Used | 000
DM1_x Config. Register0[55:0] [ | 001
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Figure 124: DM1_0/DM1_1 Outputs
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17 (1) Computation Macrocell
17.1 F(1) COMPUTATION MACROCELL OVERVIEW

The (1) Computation Macrocell consists of a specialized state machine which is optimized for simple data manipulation activities
on single data bit values. The operation of this macrocell can be initiated whenever the ASM Macrocell enters a new state, and
can execute a string of up to 12 commands for loading and storing 1 bit data, as well as doing simple logical functions such as
ANDs, ORs, and XORs.

The only time the f(1) Computation Macrocell will begin to execute instructions is when the ASM Macrocell first enters a new state.
At that point in time, the f(1) Computation Macrocell will execute the user selected commands, if any, that are associated with that
particular ASM state. When the f(1) Computation Macrocell completes the commands, it will then relinquish control back to the
ASM Macrocell. During the time that the f(1) Computation Macrocell is active, there can be no activity in the ASM macrocell (i.e.,
the ASM Macrocell is prevented from any state transition during the time when the f(1) Macrocell is active).

The f(1) Computation Macrocell has two digital inputs, ASM_nReset and f1_Interupt. An active signal on either of these inputs
will immediately halt any command execution for the f(1) Computation Macrocell, and will immediately relinquish control back to
the ASM macrocell.

The f(1) Command Register Table has 4 registers, each of which holds a string of up to 12 commands to run when the f(1)
Computation Macrocell is initiated. These 4 registers allow for 4 different command strings that the user can choose from. The
f(1) Command Selection Table has 12 entries (one per ASM state), which allow the user to select which of the f(1) Command
Registers will be used upon entry into each state. The user can also select that no commands are used in a particular state (one
of the selection options for each entry in the f(1) Command Selection Table), in which case the f(1) Computation Macrocell is
completely bypassed upon entry to that particular state.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the f(1) Analog
Comparator inside the f(1) Computation Macrocell. The f(1) Analog Comparator can be re-programmed for analog input source
and negative input reference settings. The user selections for both positive input signal and negative reference are included as
part of the information stored in the f(1) Command Register Table. This allows the user to make different analog measurements
that are state dependent in their analog sources and reference settings.

This macrocell also includes a f(1) Memory Stack, which is 1 bit wide by 16 deep memory which is organized as a stack, and can
serve as a data source or data destination for the commands running on the macrocell. LOADx commands will push data down
into the stack. OUTx commands will pop data off the stack, and send to the contents of the Top-Of-Stack to one of three outputs
of the f(1) macrocell to the Connection Matrix. The contents of this memory are not changed during ASM state transitions, and
are only changed by the commands running inside the f(1) Computation Macrocell itself. The initial memory stack values are
loaded from registers [3279:3264].
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17.2 F(1) COMPUTATION MACROCELL ARCHITECTURE

f(1) Command Selection Table
from ASM_state ! ASM 12 states to 3 bits 3
output mapping table

f(1) Command Register Table

~3
None - 000
Register0[111:0] — | 001
Register1[111:0] — = 010
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Figure 125: f(1) Computation Macrocell Architecture

17.3 F(1) COMPUTATION MACROCELL INPUT SIGNALS

The f(1) Computation Macrocell has 6 digital input signals, ASM_nReset, f1_Interupt, and four inputs from Connection Matrix
outputs. An active signal on either of the first 2 inputs will immediately halt any command execution for the f(1) Computation
Macrocell, and will immediately relinquish control back to the ASM macrocell. The ASM_nReset is a level sensitive signal, and
active low. The f1_Interupt is a level sensitive signal, and active high. These signals are shown in Figure 126, highlighted in
blue. Also there are 4 digital inputs from the Connection Matrix, which can be routed to any Connection Matrix outputs from the
f(1) Commands. These signals are shown on Figure 126, highlighted in yellow.
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There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the f(1) Analog
Comparator inside the f(1) Computation Macrocell. These signals are shown in Figure 102, highlighted in green. The (1) Analog
Comparator can be re-programmed for analog input source and negative input reference settings with settings inside the LOADX
command. The user selections for both positive input signal and negative reference are included as part of the information stored
in the f(1) Command Register Table. This allows the user to make different analog measurements that are state dependent in
their analog sources and reference settings.

f(1) Command Selection Table
from ASM state ! ASM 12 states to 3 bits 3
- output mapping table

f(1) Command Register Table

None —| 000
Register0[111:0] — | 001
Register1[111:0] —» 010
Register2[111:0] — | 011
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None — 101
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4/ !—- ———————————————————————— ~ N\
/ I — 4/ 1
I 0 |
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- S2
| S3 |
f(1) CMD Configuration 3 f(1)State |
I M Machine !:
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1 03 | oo errioHrEon ourz | cminps

I Configuration f(1) Memory Stack I
f(1) CMD Colnﬁguration : (1x16) OUT1 CMin [27]
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From Internal SO Selector 1 ouTo n [26]

Vr(.ef 8%2 4/ L
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/
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Figure 126: f(1) Computation Macrocell Input Signals
The (1) interrupt signal comes from Connection Matrix Output. The high level f(1) interrupt signal forces the f(1) computation
macrocell to immediately finish command execution and return control to the ASM similar to the END command. It is possible to
load initial memory stack with the f(1) interrupt signal when register [3766] is high.
The ASM_nRESET low level signal forces the ASM macrocell and the f(1) computation macrocell to an initial state and an initial
memory stack value.
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17.4 F(1) COMPUTATION MACROCELL OUTPUT SIGNALS

The f(1) Computation Macrocell has 3 digital output signals that go to the Connection Matrix, and from there can be routed to
other internal macrocells or pins. These signals are shown in Figure 127, highlighted in blue. The state of these output signals
are under user control, and are changed based on the Output commands.

f(1) Command Selection Table
from ASM state ! ASM 12 states to 3 bits 3
- output mapping table

f(1) Command Register Table

None —®= 000
Register0[111:0] — | 001
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None —| 101
Erom G g None — H?
rom Connection None L
Matrix Output L—
4/ ‘____________—_—_—_—_—_—--\
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Figure 127: f(1) Computation Macrocell Output Signals

17.5 F(1) COMMAND REGISTERS

The f(1) Computation Macrocell consists of a specialized state machine which is optimized for simple data manipulation activi-
ties on single data bit values. The f(1) Computation Macrocell must be used for accessing the 8:1 analog multiplexer and asso-
ciated analog comparator. The f(1) is also useful for storing state independent values, looping operations such as periodic signal
checks, and for performing simple repetitive logic functions.

The operation of this macrocell can be initiated whenever the ASM Macrocell enters a new state, and can execute a string of up
to 12 commands for loading and storing 1 bit data, as well as doing simple logical functions such as ANDs, ORs, and XORs.
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The f(1) Command Register Table has 4 registers, therefore 4 independent f(1) functions can be defined. Each state of the ASM
can access one of the four f(1) configurable instances of the f(1).

Each of the four f(1) configurations may contain up to 12 commands which run when the f(1) Computation Macrocell is initiated.
The list of available commands is as follows:

Command

Command
Name

Command Description

0000

LOAD1

Loads a one bit value to the top of the memory stack (location 0). During the execution of this
command, all other values are shifted down 1 location, and the value in location 15 is lost. The
dataloaded by Load 1 command is defined in the Load 1 register, which defines where the value
is to be loaded from such as a pin, the f(1) comparator, and others.

0001

LOAD2

Loads a one bit value to the top of the memory stack (location 0). During the execution of this
command, all other values are shifted down 1 location, and the value in location 15 is lost. The
dataloaded by Load 2 command is defined in the Load 2 register, which defines where the value
is to be loaded from such as a pin, the f(1) comparator, and others.

0010

LOAD3

Loads a one bit value to the top of the memory stack (location 0). During the execution of this
command, all other values are shifted down 1 location, and the value in location 15 is lost. The
data loaded by Load 3 command is defined in the Load 3 register, which defines where the value
is to be loaded from such as a pin, the f(1) comparator, and others.

0011

LOAD4

Loads a one bit value to the top of the memory stack (location 0). During the execution of this
command, all other values are shifted down 1 location, and the value in location 15 is lost. The
dataloaded by Load 4 command is defined in the Load 4 register, which defines where the value
is to be loaded from such as a pin, the f(1) comparator, and others.

0100

AND

Performs a logical AND to the top two locations in the memory stack (location 0 and location 1).
During execution of this command, the two values in the top two stack locations are deleted,
and the logical AND result is pushed on the top of stack (location 0). In the process, all other
values in the stack are shifted up 1 location, and a 0 is loaded in location 15.

0101

OR

Performs a logical OR to the top two locations in the memory stack (location 0 and location 1).
During execution of this command, the two values in the top two stack locations are deleted,
and the logical OR result is pushed on the top of stack (location 0). In the process, all other
values in the stack are shifted up 1 location, and a 0 is loaded in location 15.

0110

XOR

Performs a logical XOR to the top two locations in the memory stack (location 0 and location 1).
During execution of this command, the two values in the top two stack locations are deleted,
and the logical XOR result is pushed on the top of stack (location 0). In the process, all other
values in the stack are shifted up 1 location, and a 0 is loaded in location 15.

0111

INV

Performs a logical Invert (INV) to the top location in the memory stack (location 0). During
execution of this command, the value in the top stack location is deleted, and the logical INV
result is pushed on the top of stack. There is no effect on all other values in the stack.

1000

PUSHO

Pushes a 0 into the top location in the memory stack (location 0). During the execution of this
command, all other values are shifted down 1 location, and the value in the location 15 is lost.

1001

POP

During execution of this command, values in the stack are shifted up 1 location, and a 0 is loaded
in location 15.

1010

DELAY

The execution of commands by the f(1) Computation microcell is delayed by a period of time
defined in the configuration of the delay function. Once this time period is completed, the next
f(1) instruction will execute.

1011

LOOP with
DELAY

If the top location in the memory stack (location 0) is equal to 0, the command execution in the
f(1) Macrocell is delayed by a period of time defined in the configuration of the delay function
and then executes the f(1) sequence at the specified jump location. If the top location in the
memory stack (location 0) is equal to 1, the f(1) Macrocell proceeds with execution of the next
command in sequence.

1100

OuT1

Outputs the top location in the memory stack (location 0) on matrix input OUT1.

1101

OouT2

Outputs the top location in the memory stack (location 0) on matrix input OUT2.

1110

ouT3

Outputs the top location in the memory stack (location 0) on matrix input OUT3.

11

END

Immediately ends execution of commands by f(1) Macrocell, and control is returned to ASM
Macrocell.
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These commands form a machine level language that may be configured within GPAK Designer software using a simple GUI, as
opposed to using a typical text editor. See application examples below:

Example #1: Sensor Application showing the command sequence for a potential use case of the f(1) Macrocell.

f(1) Command _
Sequence Command Description

1 INV Change Top Memory location from 0 - 1.

2 OUT1 Output a 1 to a pin defined by OUT1 register. This can be used to turn on or bias
an external sensor.

3 DELAY Wait for a time defined by DELAY register. This can be used to allow sensor to settle.

4 LOAD1 Capture the output of f(1) ACMP from an analog pin connected to the sensor as
defined by the LOAD1 register.
Capture the output of a pin as defined by the LOAD2 register. This can be used to

5 LOAD2 -
check a power good signal.

6 AND Logically AND the top two values of the 1x16 memory that were just loaded with
LOAD1 and LOAD2.

7 OUT?2 Output the result of sensor output AND power good signal for a control decision for
the ASM.

8 END ASM can now act on OUT2 signal.

Example #2: Power Good Application showing the command sequence for a potential use case of the f(1) Macrocell.

f(1) Command

Sequence Command Description

1 LOAD1 Capture the output of f(1) ACMP from an analog pin connected to power rail 1 as
defined by the LOAD1 register. A “1” means that power is good on power rail 1.

2 LOAD2 Capture the output of f(1) ACMP from an analog pin connected to power rail 2 as
defined by the LOAD2 register. A “1” means that power is good on power rail 2.

3 LOAD3 Capture the output of f(1) ACMP from an analog pin connected to power rail 3 as
defined by the LOAD3 register. A “1” means that power is good on power rail 3.

4 LOAD4 Capture the output of f(1) ACMP from an analog pin connected to power rail 4 as
defined by the LOAD4 register. A “1” means that power is good on power rail 4.

5 AND LOAD4 result ANDs with LOAD3 result (LOAD4 & LOAD3). This combines two of
the Power Good signals.

6 AND (LOAD4 & LOAD3) & LOAD2. This combines three of the Power Good signals.

7 AND ((LOAD4 & LOAD3) & LOAD2) & LOAD1. This combines four of the Power Good
signals.

8 OuUT1 Output the Master Power Good signal to a location defined by the OUT1 register.

The LOADx, OUTx, and DELAY/LWD commands are required to be defined before using them.
17.5.1 Delay Command Configuration Bits

The Delay Command is defined by 12 bits. Each of the 4 instances of the f(1) command can configure a new value for the delays.
However, the DELAY and LWD use the same configuration data, so these two delays must be identical.
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Delay Configuration Bits

Configuration Bits Description

8 Bits Delay Count (0 .. 255)
Delay Clock
000 0SscC2
001 0SC2/4
010 0OScC1

3 Bits 011 0OSC1/8
100 0SC1/64
101 0OSCo
110 0OSCo0/8
111 0SCo0/64

1 Bit gﬁmgp Sgluat;iown ACMP is shutdown after data Load

17.5.2 LOADx Command Configuration Bits

There are two types of load configuration schemes. One method defines loading from one of eight analog pins via the f(1) ACMP.
The other method defines loading from any of the matrix outputs connected to digital input pins, logic macrocells, ASM outputs,
oscillators, and others. LOAD1 and LOAD2 can only be configured for 4 analog input pins. LOAD3 and LOAD 4 can be configured
for the remaining 4 analog input pins.

LOAD1, 2, 3, 4 Command from f(1) ACMP or Matrix connection. A single bit determines if LOADx takes its value from the f(1)
analog comparator or from a matrix output.

Configuration Bit

Description

1 Bit LOAD1 Connection 0: Matrix, 1: f(1) ACMP
1 Bit LOAD2 Connection 0: Matrix, 1: f(1) ACMP
1 Bit LOADS3 Connection 0: Matrix, 1: f(1) ACMP
1 Bit LOAD4 Connection 0: Matrix, 1: f(1) ACMP

LOAD1 and LOAD2 Configuration Bits f(1) ACMP input.

Configuration Bits Description
6 Bits ACMP Voltage Reference value | 000000 is 32 mV, 111111 is 2.048 V
One of four analog input pins
00 Analog pin 1
2 Bits 01 Analog pin 2
10 Analog pin 3
11 Analog pin 4
1 Bit Reserved
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LOADS3 and LOAD4 Configuration Bits f(1) ACMP input.

Configuration Bits Description

6 Bits ACMP Voltage Reference value | 000000 is 32 mV, 111111 is 2.048 V
One of four analog input pins
00 Analog pin 5
2 Bits 01 Analog pin 6
10 Analog pin 7
1 Analog pin 8
1 Bit Reserved

17.5.3 OUTx Command Configuration Bits

Each f(1) instance can be configured to output to up to three matrix inputs using the OUTx command. OUT1, 2, & 3’s initial
condition is two bit selectable. Each time the ASM changes state, the initial condition of the f(1) is re-loaded.

Configuration Bits Description
00 OUTx equals previous OUTx
01 OUTxis 0
10 OUTx is 1
1 none (high Z)

The only time the f(1) Computation Macrocell will run is when ASM macrocell first enters a new state. At that point in time, the
f(1) Computation Macrocell will execute the user selected commands (based on user selection), and then relinquish control back
to the ASM macrocell. During the time that the f(1) Computation Macrocell is active, there can be no activity in the ASM macrocell
(i.e. no ASM macrocell state change).

The f(1) Computation Macrocell has two digital inputs, ASM_nReset and f1_Interupt. An active signal on either of these inputs
will immediately halt any command execution for the f(1) Computation Macrocell, and will immediately relinquish control back to
the ASM macrocell.

17.5.4 LOOP WITH DELAY Configuration Bits

There is one conditional command LOOP WITH DELAY (LWD) in f(1) computation macrocell. The order of the f(1) command
execution depends on the LWD usage and its configuration. If top value in 1 x 16 memory stack is 0, then the f(1) is delayed
according to the configuration of the f(1) delay function and the f(1) command sequence starting from the location defined by 4-
bit register is executed, otherwise f(1) continues to execute commands one by one.

Configuration Bits Description

4 bits Next command location after 0000 is the first command in the f(1) sequence, 1011 is the
LWD command twelfth last command in the f(1) sequence
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00 161 of 353 © 2023 Renesas Electronics Corporation



SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Example #3: Rising Edge Deglitch Application showing the command sequence for a potential use case of the f(1) Macrocell.

f(1) Command s
Sequence Command Description

1 LOAD1 Capture the output of a pin or any macrocell output defined by the LOAD1 register.

2 DELAY Delay for the time defined by configuration register.

3 LOAD1 Capture the output of a pin or any macrocell output defined by the LOAD1 register.

4 DELAY Delay for time defined by configuration register.

5 LOAD1 Capture the output of a pin or any macrocell output defined by the LOAD1 register.

6 AND Logically AND the top two values of the 1x16 memory stack, that was loaded
before (LOAD1 & LOAD1 after Delay).

7 AND (LOAD1 & LOAD1 after Delay) & LOAD1 after double Delay.
If the calculated value is 0, then start to execute first command once again, which

8 LWD is defined by the configuration bits. Otherwise f(1) continues to execute next com-
mand (command 9).

9 ouT1 Output the result value, which is a high level.

10 END ASM can act on any other signals.

The following flowchart shows the f(1) rising edge deglitch based on three samples application.

TOP VALUE in STACK =0
LWD

command location=1
delay value=5us

TOP VALUE in STACK =1

Figure 128: f(1) Flowchart for Rising Edge Deglitch
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Example #4: Average Function for Captured Data, showing the command sequence for a potential use case of the f(1) Macrocell.
This function requires two f(1) Macrocell command sequences to implement.

TOP VALUE in STACK =0 TOP VALUE in STACK =1

LWD

command location=5
delay value=0

A
f(1) DONE 1) DONE

Figure 129: f(1) Flowchart for Average Function for Captured Data
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17.6 F(1) TYPICAL PERFORMANCE
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Figure 130: ACMP4F Power-On Delay vs. Vpp
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Figure 131: ACMP4F Input Offset Voltage vs. Vref at T = -40 °C to 85 °C, Input Buffer Disabled
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18 Matrix Interface Macrocells

The ASM Sub-System includes several discrete macrocells, including the ASM macrocell, four Dynamic Memory (DMx_x) mac-
rocells, three Matrix Interface (MI) Macrocells, and one f(1) Computation Macrocell. These macrocells are designed to work as a
system for building user defined state machines.

The Matrix Interface macrocells have the characteristic that they can change internal configuration characteristics and their
connections to the Connection Matrix based on the current state of the State Machine (SM) macrocell. This is accomplished by
making different memory register bit settings contained within the macrocell active, based on the current active state of the SM.
This allows the user to “repurpose” the resources inside these macrocells to match the circuit needs in various states.

The SLG46880/81 has a total of three Ml macrocells, MIO, MI1, and MI2.

Each MI macrocell has a MIx Configuration Register Table, which is a bank of 4 MIx Configuration Registers. The bits in these
registers hold user selections which define the input connections from the Connection Matrix. The fact that there are 4 Configu-
ration Registers means that there can only be a total of four unique configurations for each MIx macrocell. There are a total of
twelve states, which means that the user can either re-use the configuration coded in a particular Mix Operating Mode Register
in more than one state, or not use some MIx macrocells in some states.

Each MI macrocell has a MIx Operating Mode Selection Table, which is a bank of 12 Configuration Selection Registers, one for
each state of the State Machine macrocell. The bits in these registers hold the user’s selection of Ml functional behavior (input
selection from Connection Matrix), by mapping to a particular selection in the Configuration Register Table, based on the current
state of the State Machine macrocell.

18.1 MIO, MI1, AND MI2 MACROCELL ARCHITECTURE

Mix Configuration Selection Table
from ASM state ! ASM 12 states to 2 bits 2
- output mapping table

MIx Configuration Register Table

Register0[5:0] — | 00
Register1[5:0] —»| 01
Register2[5:0] —» 10
Register3[5:0] —» 11
/
from
Connection
Matrix
_ - Mix Macrocell
Figure 132: Mix Macrocell Architecture
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18.2 MIX MACROCELL INPUT SIGNALS

Each MIx macrocell has a single digital input signal coming from the Connection Matrix and from there can be routed to other
internal macrocells or pins. This signal is shown in Figure 132, highlighted in blue.

18.3 MIX MACROCELL OUTPUT SIGNALS

Each MIx macrocell has a single digital output signal, which goes directly to the ASM Input Matrix inside the ASM Macrocell.
This signal is shown in Figure 132, highlighted in green.
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19 12C Serial Communications Macrocell
19.1 12C SERIAL COMMUNICATIONS MACROCELL OVERVIEW

In the standard use case for the GreenPAK devices, the configuration choices made by the user are stored as bit settings in the
Non-Volatile Memory (NVM), and this information is transferred at startup time to volatile RAM registers that enable the configu-
ration of the macrocells. Other RAM registers in the device are responsible for setting the connections in the Connection Matrix
to route signals in the manner most appropriate for the user’s application.

The 12C Serial Communications Macrocell in this device allows an 12C bus Master to read and write this information via a serial
channel directly to the RAM registers, allowing the remote re-configuration of macrocells, and remote changes to signal chains
within the device.

An 12C bus Master is also able read and write other register bits that are not associated with NVM memory. As an example, the
input lines to the Connection Matrix can be read as digital register bits. These are the signal output of each of the macrocells in
the device, giving an I2C bus Master the capability to remotely read the current value of any macrocell.

The user has the flexibility to control read access and write access via registers bits registers [4071:4069]. See Section 19.5 for
more details on I2C read/write memory protection.

19.2 12C SERIAL COMMUNICATIONS DEVICE ADDRESSING

Each command to the I2C Serial Communications macrocell begins with a Control Byte. The bits inside this Control Byte are
shown in Figure 133. After the Start bit, the first four bits are a control code, which can be set by the user in registers [4083:4080]
or value defined externally by GPls 4, 5, 6, and 7. The LSB of the control code is defined by the value of GPI4, while the MSB is
defined by the value of GPI7. The address source is selected by register [4087]. This gives the user flexibility on the chip level
addressing of this device and other devices on the same I2C bus. The Block Address is the next three bits (A10, A9, A8), which
will define the most significant bits in the addressing of the data to be read or written by the command. The last bit in the Control
Byte is the R/W bit, which selects whether a read command or write command is requested, with a “1” selecting for a Read
command, and a “0” selecting for a Write command. This Control Byte will b followed by an Acknowledge bit (ACK), which is sent
by this device to indicate successful communication of the Control Byte data.

In the I1°C-bus specification and user manual, there are two groups of eight addresses (0000 xxx and 1111 xxx) that are reserved
for the special functions, such as a system General Call address. If the user of this device choses to set the Control Code to either
“1111” or “0000” in a system with other slave device, please consult the 12C-bus specification and user manual to understand the
addressing and implementation of these special functions, to insure reliable operation.

In the read and write command address structure, there are a total of 11 bits of addressing, each pointing to a unique byte of
information, resulting in a total address space of 2K bytes. Of this 2K byte address space, the valid addresses accessible to the
I2C Macrocell on the SLG46880/81 are in the range from 0 (00H) to 511 (1FFH). The upper two address bits (A10 and A9) will
be “0” for all commands to the SLG46880/81. The value of Address bit A8 will depend on whether the Bus Master is addressing
the upper or lower half of the 4K bit address space.

With the exception of the Current Address Read command, all commands will have the Control Byte followed by the Word
Address.
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Start Acknowledge

bit Control Byte bit Word Address

N N
l e N ‘ e N
AlA[A A A
SXXXX1098R/WACK 7|®|® @ |0 00,
Control Block
D Not used, setto 0 Code Address
Read/Write bit

Figure 133: Basic Command Structure

19.3 12C SERIAL GENERAL TIMING

General timing characteristics for the I2C Serial Communications macrocell are shown in Figure 134. Timing specifications can
be found in the AC Characteristics section.
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Figure 134: I2C General Timing Characteristics

19.4 12C SERIAL COMMUNICATIONS COMMANDS
19.4.1 Byte Write Command

Following the Start condition from the Master, the Control Code [4 bits], the Block Address [3 bits], and the R/W bit (set to “0”) are
placed onto the 12C bus by the Master. After the SLG46880/81 sends an Acknowledge bit (ACK), the next byte transmitted by the
Master is the Word Address. The Block Address (A10, A9, A8), combined with the Word Address (A7 through A0), together set
the internal address pointer in the SLG46880/81, where the data byte is to be written. After the SLG46880/81 sends another
Acknowledge bit, the Master will transmit the data byte to be written into the addressed memory location. The SLG46880/81 again
provides an Acknowledge bit and then the Master generates a Stop condition. The internal write cycle for the data will take place
at the time that the SLG46880/81 generates the Acknowledge bit.

It is possible to latch all IOs during I2C write command, register [4065] = 1 - Enable. It means that 10s will remain their state until
the write command is done.
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- Start Acknowledge Acknowledge Acknowledge
Bus Activity bit Control Byte bit Word Address bit Data bit
A A A
‘ Is N ¢ Is N l Is N l

SDA LINE SXXXX{%SAWACK";QQQQQQS‘ACK?ooooooBACKP

Control Block Sto|
[ Notused, setto0  “90% Address bit
RIW bit = 0

Figure 135: Byte Write Command, RIW =0

19.4.2 Sequential Write Command

The write Control Byte, Word Address, and the first data byte are transmitted to the SLG46880/81 in the same way as in a Byte
Write command. However, instead of generating a Stop condition, the Bus Master continues to transmit data bytes to the
SLG46880/81. Each subsequent data byte will increment the internal address counter, and will be written into the next higher byte
in the command addressing. As in the case of the Byte Write command, the internal write cycle will take place at the time that the

SLG46880/81 generates the Acknowledge bit.

Acknowledge

Acknowledge bit
Bus Activity STt bit '
us Activity - pjt Control Byte Word Address (n) Data (n) Data(n+1) e e e Data(n+x)
A A A A A
‘ 14 N\ l 14 N N A
AlA|A
SDALINE |s|Xx|X[x]|X 10l 9|8 |w ek AcK lacK Ackle o o |acK| P
Control Block Sto
|:| Not used, set to 0 Code Address bitp

Write bit

Figure 136: Sequential Write Command

19.4.3 Current Address Read Command

The Current Address Read Command reads from the current pointer address location. The address pointer is incremented at the
first STOP bit following any write control byte. For example, if a Sequential Read command (which contains a write control byte)
reads data up to address n, the address pointer would get incremented to n + 1 upon the STOP of that command. Subsequently,
a Current Address Read that follows would start reading data at n + 1. The Current Address Read Command contains the Control
Byte sent by the Master, with the R/W bit = “1”. The SLG46880/81 will issue an Acknowledge bit, and then transmit eight data bits
for the requested byte. The Master will not issue an Acknowledge bit, and follow immediately with a Stop condition.
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- Start Acknowledge Stop

Bus Activity bit Control Byte bit Data (n) bit

N N

lf Y ‘ r Y l

SDALINE |S|[X|X[X]|X 1A0 S 'g R |Ack B
Control Block No Ack
|:| Not used, set to 0 Code Address bit
RIW bit = 1

Figure 137: Current Address Read Command, RIW = 1

19.4.4 Random Read Command

The Random Read command starts with a Control Byte (with R/W bit set to “0”, indicating a write command) and Word Address
to set the internal byte address, followed by a Start bit, and then the Control Byte for the read (exactly the same as the Byte Write
command). The Start bit in the middle of the command will halt the decoding of a Write command, but will set the internal address
counter in preparation for the second half of the command. After the Start bit, the Bus Master issues a second control byte with
the R/W bit set to “1”, after which the SLG46880/81 issues an Acknowledge bit, followed by the requested eight data bits.

Acknowledge

Bus Activit Start it Stop

us Activity pit Control Byte Word Address (n) Control Byte Data (n) bit

A A A A
4 Ny R 4 N N\
SDA LINE SXXXX,IAOSQWACK hcd S| 1|01 OQSQRACK |E|
Control Block Reati bit No Ack
D Not used, setto 0 Code Address bit
Write bit
Figure 138: Random Read Command
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19.4.5 Sequential Read Command
The Sequential Read command is initiated in the same way as a Random Read command, except that once the SLG46880/81

transmits the first data byte, the Bus Master issues an Acknowledge bit as opposed to a Stop condition in a random read. The
Bus Master can continue reading sequential bytes of data, and will terminate the command with a Stop condition.

Acknowledge

Bus Activi Start bit
us Activity p;¢ Control Byte Data (n) Data (n + 1) Data(n+2) e e e Data(n+x)
A A N A
‘ 4 N\ l 4 N N7 N\ /_H
SDALINE |s AlS1%
X[ X[ X[ X110 9| 8| R |ac IACK| IACK| IACKle @ e
Control Block Stop
Code Address bit
Read bit No fick

Figure 139: Sequential Read Command

19.4.6 I12C Serial Reset Command

If 1°C serial communication is established with the device, it is possible to reset the device to initial power up conditions, including
configuration of all macrocells, and all connections provided by the Connection Matrix. This is implemented by setting
register [4064] I2C reset bit to “1”, which causes the device to re-enable the Power-On Reset (POR) sequence, including the
reload of all register data from NVM. During the POR sequence, the outputs of the device will be in tri-state. After the reset has
taken place, the contents of register [4064] will be set to “0” automatically. The timing diagram shown below illustrates the
sequence of events for this reset function.

. Start Acknowledge Acknowledge Acknowledge
Bus Activity bit Control Byte bit Word Address bit Data bit

‘r A \‘r - \*r - \‘

SDA LINE SXXxx{%gQWACK¢00..OOAACKD.0.OOOBACKP

/
Y Y Internal Reset bit ?
Control Block Sto
[ Not used, set to 0 I Address bit
Write bit

by I2C Stop Signal

Reset-bit register output \ / fl

DFF output gated by stop signal

/

Internal POR for core only

Figure 140: Reset Command Timing
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19.5 12C SERIAL COMMAND REGISTER MAP
There are seven read/write protect modes for the design sequence from being corrupted or copied. See Table 54 for details.

Table 54: Read/Write Protection Options

Protection Modes Configuration
Partly
Partly Partly Lock Data .
Configurations Unlocked | Lock Lock LI EEs Los:k Read/ Output Register
Read2/ Read Write . Address
Read1 Read2 : Write From
Write
(Mode 0) | (Mode 1) | (Mode 2) | (Mode 3) | (Mode 4) | (Mode 5) | (Mode 6)
1°C Byte Write Bit
Masking R/W R/W R/W R/W R - Memory 1FD
(section 19.6.4)
I2C Serial Reset
Command R/W R - Memory 1FC,b'0
(section 19.4.6)
Outputs Latching ,
During 12C Write R/W R - Memory 1FC,b"1
f(1) Computation ~
Macrocell Stack R/W R - Macrocell | 198~199
Connection Matrix
Virtual Inputs R/W R - Macrocell 1DB
(section 6.3)
Configuration Bits for
All Macrocells
(IO Pins, ACMPs, _
Combination RIW R Memory
Function Macrocells,
ASM, etc.)
Macrocells Inputs
Configuration -
(Connection Matrix RS S ; Memory 0~3E
Outputs, section 6.2)
Protection Mode 1FC,b'7,6,
Selection R/W R R R R R R Memory 5
Macrocells Output
Values (Connection 1D7~1DA;
Matrix Inputs, section R R R R . R . Macrocell 1DC~1DE
6.1)
Counter Current 1DF,1E0,1
Value R R R R - R - Macrocell E11E2
ASM Current State R R R R - R - Macrocell | 1E3,1E4
I2C Control Code o
(section 19.4) R R R R R R R Memory | 1FE,b'3~0
I2C Disable/Enable R R R R R R R Memory 1FE,b'4
R/W Allow Read and Write Data
Allow Write Data Only
R Allow Read Data Only
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‘ - ‘ The Data is protected for Read and Write ‘

It is possible to read some data from macrocells, such as counter current value, ASM current state, connection matrix, f(1) com-

putation macrocell stack, and connection matrix virtual inputs. The 12C write will not have any impact on data in case data comes
from macrocell output, except f(1) Computation Macrocell Stack and Connection Matrix Virtual Inputs. The silicon identification
service bits allows identifying silicon family, its revision, and others.

See Section 21 for detailed information on all registers.

19.6 12C ADDITIONAL OPTIONS

When Output latching during 12C write, register [4065] = 1 allows all PINs output value to be latched until 12C write is done. It will
protect the output change due to configuration process during 12C write in case multiple register bytes are changed. Inputs and
internal macrocells retain their status during 12C write.

If the user sets GPIO0 and GPIO1 function to a selection other than SDA and SCL, all access via 12C will be disabled.

Note: Any write commands that come to the device via I2C that are not blocked, based on the protection bits, will change the
contents of the RAM register bits that mirror the NVM bits. These write commands will not change the NVM bits themselves, and
a POR event will restore the register bits to original programmed contents of the NVM.

See Section 21 for detailed information on all registers.

19.6.1 Reading Counter Data via 12c

The current count value in three counters in the device can be read via I°C. The counters that have this additional functionality
are 16-bit CNTO, and 8-bit counters CNT2 and CNT4.

19.6.2 Reading ASM Current State via 1’c

The Current State of the ASM can be read via I12C. There are 12 memory bits located at registers [3875:3864]. Configuration for
each Current State can be found in Table 55.

Table 55: ASM Current State Bits Configuration

2c Register| ASM ASM Current State Bits Configuration
Address Bit # State # | State | State | State | State | State | State | State | State | State | State | State | State
0 1 2 3 4 5 6 7 8 9 10 1"
3864 State 0 1 0 0 0 0 0 0 0 0 0 0 0
3865 State 1 0 1 0 0 0 0 0 0 0 0 0 0
3866 State 2 0 0 1 0 0 0 0 0 0 0 0 0
1E3 3867 State 3 0 0 0 1 0 0 0 0 0 0 0 0
3868 State 4 0 0 0 0 1 0 0 0 0 0 0 0
3869 State 5 0 0 0 0 0 1 0 0 0 0 0 0
3870 State 6 0 0 0 0 0 0 1 0 0 0 0 0
3871 State 7 0 0 0 0 0 0 0 1 0 0 0 0
3872 State 8 0 0 0 0 0 0 0 0 1 0 0 0
3873 State 9 0 0 0 0 0 0 0 0 0 1 0 0
1E4 3874 | State 10 0 0 0 0 0 0 0 0 0 0 1 0
3875 | State 11 0 0 0 0 0 0 0 0 0 0 0 1
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19.6.3 I2C Expander

In addition to the eight Connection Matrix Virtual Inputs, the SLG46880/81 chip has four pins which can be used as an 12c
Expander. These four pins are GPIO4, GPIO5, GPI06, and GPIO?7.

Each of these pins can be used as an 12C Expander output or used as a normal pin. Also, each of these four expander outputs
have initial state settings which are specified in registers [3880:3870].
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19.6.4 I°C Byte Write Bit Masking

The 12C macrocell inside SLG46880/81 supports masking of individual bits within a byte that is written to the RAM memory space.
This function is supported across the entire RAM memory space. To implement this function, the user performs a Byte Write
Command (see Section 19.4.1 for details) on the 12C Byte Write Mask Register (address 1FDH) with the desired bit mask pattern.
This sets a bit mask pattern for the target memory location that will take effect on the next Byte Write Command to this register
byte. Any bit in the mask that is set to “1” in the 1°c Byte Write Mask Register will mask the effect of changing that particular bit
in the target register, during the next Byte Write Command. The contents of the 1’c Byte Write Mask Register are reset (set to
00h) after the Byte Write Command. If the next command received by the device is not a Byte Write Command, the effect of the
bit masking function will be aborted, and the 1’c Byte Write Mask Register will be reset with no effect. Figure 141 shows an
example of this function.

User Actions

m Byte Write Command, Address = 1FDh, Data = 11110000b [sets mask bits]
m Byte Write Command, Address = 74h, Data = 10101010b [writes data with mask]

Memory Address 74h (original contents)

Mask to choose bit from new

write command 1 1 0 0 1 1 0 0

Mask to choose bit from

o . Memory Address 74h (new data in write command)
original register contents

1 0 1 0 1 0 1 0

Bit from new write command

Memory Address 1FDh (mask register)

o e ot e EEEEEEEE

contents
Memory Address 74h (new contents after write command)
1 1 0 0 1 0 1 0
Figure 141: Example of 12c Byte Write Bit Masking
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20 Analog Temperature Sensor

The SLG46880 has an Analog Temperature sensor (TS) with an output voltage linearly-proportional to the Centigrade tempera-
ture. The TS cell shares buffer with Vref0, so it is impossible to use both cells simultaneously, its output can be connected directly
to the GPIO9 or to the ACPM3_L positive input. Using buffer causes low-output impedance, linear output, and makes interfacing
to readout or control circuitry especially easy. The TS is rated to operate over a -40 °C to 85 °C temperature range. The error in
the whole temperature range does not exceed £3.6 %. TS output voltage variation over Vpp at constant temperature is less than
+1 %. For more detail refer to Section 3.

The equation below calculates the typical analog voltage passed from the TS to the ACMPSs' IN+ source input. It is important to
note that there will be a chip to chip variation of about +2 °C.

Vrgq = -2.3 x T +904.6

Vrgp = -2.8 X T+ 1076.1

where:
Vrg1 (MV) - TS Output Voltage, range 1
V1o (MV) - TS Output Voltage, range 2

T (°C) - Temperature

Temperature hysteresis can be setup by enabling the GreenPAK's internal ACMP hysteresis.
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TS register [651]

TS_ON y From Connection Matrix Output [78]
0

PD

register [650]

register [654]

. registers [655:654] force to “11” when TS is ON
register [655]

TS_ON
¥ Vrefo—o — p GPIO9
) GPIO9_aio_en
—t p ACMP3_Lin+
ACMP1_H Vref register [652] register [669]=1

ACMPO_H Vref
none

Closed

Figure 142: Analog Temperature Sensor Structure Diagram
Note that the Power-Down Mode is paired with Crystal OSC, see Section 12.6. If it is enabled for Temp Sensor, it is not available

for Crystal OSC and vice versa. However, it is possible to enable Power-Down Mode for Crystal OSC and Temp Sensor simulta-
neously.
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Figure 143: TS Output vs. Temperature, Vpp =2.3Vto 5.5V
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21 Register Definitions

21.1 REGISTER MAP
Table 56: Register Map

Address Signal Function Register Bit Definition
Byte Register Bit

0

OUTO: INO of LUT2_0 or Clock Input of DFFO

OUT1: IN1 of LUT2_0 or Data Input of DFFO

Ol Nl | W|N|

14 OUT2: INO of LUT2_1 or Clock Input of

15 PGen

OUTS3: IN1 of LUT2_1 or nRST of PGen

OUT4:INO of LUT3_0 or Clock Input of DFF1

OUTS: IN1 of LUT3_0 or Data Input of DFF1
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

36

37

38 OUTS6: IN2 of LUT3_0 or nRST (nSET) of

39 DFF1

40

41

42

43

44

5 OUT7:INO of LUT3_1 or Clock Input of DFF2

46

47

48

49

50

51 OUT8:IN1 of LUT3_1 or Data Input of DFF2

52

53

54

55

56 OUT9:IN2 of LUT3_1 or nRST (nSET) of

57 DFF2

58

59

60

61

62 OUT10:INO of LUT3_2 or Clock Input of

63 DFF3

64

65

66

8 67

68

69 OUT11:IN1 of LUT3_2 or Data Input of DFF3

70

71
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

72

73

74 OUT12:IN2 of LUT3_2 or nRST (nSET) of

75 DFF3

76

77

78

79

80 OUT13:INO of LUT3_3 or Clock Input of

81 DFF4

82

83

84

85

86

7 OUT14:IN1 of LUT3_3 or Data Input of DFF4

88

89

90

91

92 OUT15:IN2 of LUT3_3 or nRST (nSET) of

93 DFF4

94

95
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

96

97

98 OUT16:INO of LUT3_4 or Delay1 Input (or

99 Counter1 nRST Input)

100

101

102

103

104 OUT17:IN1 of LUT3_4 or External Clock1

105 Input of Delay1 (or Counter1)

106

107

108

109

110

T OUT18:IN2 of LUT3_4

112

113

114

115

116 OUT19:INO of LUT3_5 or Delay2 Input (or

117 Counter2 nRST Input)

118

119
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

120

121

122 OUT20:IN1 of LUT3_5 or External Clock1

123 Input of Delay2 (or Counter2)

124

125

126

127

128

OUT21:IN2 of LUT3_5
129 -

130

131

10
132

133

134 OUT22:INO of LUT3_6 or Delay3 Input (or

135 Counter3 nRST Input)

136

137

138

139
11

140 OUT23:IN1 of LUT3_6 or External Clock1

141 Input of Delay3 (or Counter3)

142

143

144

145

146

OUT24:IN2 of LUT3_6
12 147 -

148

149

150

151

152 OUT25:INO of LUT3_7 or Delay4 Input (or

153 Counter4 nRST Input)
13

154

155
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

156

157
13

158 OUT26:IN1 of LUT3_7 or External Clock1

159 Input of Delay4 (or Counter4)

160

161

162

163
14

164

OUT27:IN2 of LUT3_7
165 -

166

167

168

169

170 OUT28:IN0 of LUT3_8 or Input of Pipe Delay

171 or UP signal of Ripple CNT
15

172

173

174

175

176 OUT29:IN1 of LUT3_8 or nRST of Pipe De-

177 lay or STB of Ripple CNT

178

179

16
180

181

182 OUT30:IN2 of LUT3_8 or Clock of Pipe De-

183 lay_Ripple CNT

184

185

186

187
17

188 OUT31:INO of LUT4_0 or DelayO Input (or

189 Counter0 nRST Input)

190

191
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

192

193

194 OUT32:IN1 of LUT4_0 or External Clock In-

195 put of DelayO (or CounterQ)
18

196

197

198

199

200

201 OUT33:IN2 of LUT4_0 or UP Input of FSMO

202

203

19
204

205

206 OUT34:IN3 of LUT4_0 or KEEP Input of

207 FSMO

208

209

210

21
1A

212

213 OUT35:PWR UP of ACMPO_H

214

215

216

217

218

219 OUT36:PWR UP of ACMP1_H
1B

220

221

222

223

224

295 OUT37:PWR UP of ACMP2_L
1C

226

227
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

228

229
1C

230

231 OUT38:PWR UP of ACMP3_L

232

233

234

235
1D

236

OUT39: GPO7 DOUT
237

238

239

240

241

242

OuUT40: GPO0O DOUT
1E 243

244

245

246

247

248

OUT41: GPIO0 DOUT
249

250

251

1F
252

253

254

OUT42: GPIO0 DOUT OE
255

256

257

258

259
20

260

OUT43: GPIO1 DOUT
261

262

263
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

21

264

265

266

267

268

269

OUT44:GPIO1 DOUT OE

270

271

22

272

273

274

275

OUT45: GP102 DOUT

276

277

278

279

23

280

281

OUT46: GP102 DOUT OE

282

283

284

285

286

287

OUT47: GPIO3 DOUT
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

288

289

290

o OUT48: GPIO3 DOUT OE
24

292

293

294

295

296

OUT49: GP104 DOUT
297

298

299

25
300

301

302

OUT50: GP104 DOUT OE
303

304

305

306

307
26

308

OUT51: GPIOS DOUT
309

310

311
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

27

312

313

314

315

316

317

OUT52: GPIO5 DOUT OE

318

319

28

320

321

322

323

OUT53: GPO1 DOUT

324

325

326

327

29

328

329

OUT54: GPO2 DOUT

330

331

332

333

334

335

OuUT55: GPO3 DOUT
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

2A

336

337

338

339

340

341

OUT56: GPO4 DOUT

342

343

2B

344

345

346

347

OUT57: GPI0O6 DOUT OE

348

349

350

351

2C

352

353

OuUT58: GPIO6 DOUT

354

355

356

357

358

359

OUT59: GPIO7 DOUT
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

2D

360

361

362

363

364

365

OUT60: GPIO7 DOUT OE

366

367

2E

368

369

370

371

OUT61: GPIO8 DOUT OE

372

373

374

375

2F

376

377

OuT62: GPIO8 DOUT

378

379

380

381

382

383

OuUT63: GPIO9 DOUT OE
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Table 56: Register Map (Continued)

Address Signal Function
Byte Register Bit

Register Bit Definition

384
385
386
387
388
389

OuUT64: GPI09 DOUT
30

390
391
392
393
394
395

OuUT65: GPIO10 DOUT OE

31
396

397
398
399
400
401

OuT66: GPIO10 DOUT

402
403
404
405
406
407

32

OuT67: GPI0O11 DOUT OE

Datasheet

Revision 3.16

1-Mar-2023

CFR0011-120-00

192 of 353

© 2023 Renesas Electronics Corporation




SLG46880/81

LENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

33

408

409

410

411

412

413

ouT68: GPIO11 DOUT

414

415

34

416

417

418

419

OuUT69: GPOS5 DOUT

420

421

422

423

35

424

425

OuUT70: GPO6 DOUT

426

427

428

429

430

431

OUT71: ASM REnSET
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

36

432

433

434

435

436

437

OUT72: OSCO ENABLE

438

439

37

440

441

442

443

OUT73: OSC1 ENABLE

444

445

446

447

38

448

449

OUT74: OSC2 ENABLE

450

451

452

453

454

455

OUT75: Filter/Edge detect input
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

456

457

458

OUT76: F1 interrupt
39 459

460

461

462

463

464 OUT77: Programmable delay/edge detect

465 input

466

467

3A
468

469

470 OUT78: Temp sensor/Crystal OSC/Vref

471 Out_0/Vref Out_1 Power Up

472

473

474

475
3B

476

OUT79: GPI LATCH enable
477

478

479
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
480
481
482
OUT80: GPIO LATCH enable
483
3C
484
485
486
487
488
OUT81: BG Power-down
489
490
491
3D
492
493
494
OuUT82: DM EXT CLKO
495
496
497
498
499
3E
500
OUT83: DM EXT CLK1
501
502
503
when matrix output enable/pd control signal = 0:
504 OSC1 turn on by register 0: auto on by delay cells
1: always on
. 0: matrix down, and register [504] should set to 1
505 OSC1 matrix power-down or on select 1: matrix on, and register [504] should set to 0
0: internal OSCA1
506 external clock source enable 1+ external clock from GPI1
507 00: div 1
- . 01:div 2
3F 508 post divider ratio control 10- div 4
11: div 8
509 000: 11
001: /2
510 010: /4
A . 011:/3
matrix divider ratio control 100: /8
51 101: /12
110: /24
111: /64
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
. 0: disable
512 matrix out enable 1: enable
513 Reserved
514 Reserved
515 Reserved
when matrix output enable/pd control signal = 0:
40 516 OSC2 turn on by register 0: auto on by delay cells
1: always on
517 matrix power-down or on select (1) matr!x down
> matrix on
0: internal OSC2
518 external clock source enable 1: external clock from GPIO
. 0: disable
519 matrix out enable 1: enable
520 00: div 1
. . 01:div2
521 post divider ratio control 10: div 4
11: div 8
522 000: 11
001: /2
523 010: /4
matrix divider ratio control (1)(1)2) //?é
41 524 101: /12
110: /24
111: /64
525 100 ns Startup Delay 0: enable
1: disable

when matrix output enable/pd control signal = 0:

526 OSCO turn on by register 0: auto on by delay cells
1: always on
. 0: matrix down
527 matrix power-down or on select 1* matrix on
0: internal OSCO
528 external clock source enable 1- external clock from PIN30
. 0: disable
529 matrix out enable 1- enable
530 00: div 1
. . 01:div2
531 post divider ratio control 10: div 4
11:div8
42 532 000: /1
001: /2
533 010: /4
o . 011:/3
matrix divider ratio control 100: /8
534 101: /12
110: /24
111: /64
535 Reserved
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
. 0: disable
536 GPI0 Digital Input 100 ns debounce enable 1+ enable
537 GPI1 Digital Input 100 ns debounce enable |0: disable
1: enable
538 GPI5 Digital Input 100 ns debounce enable 0: disable
1: enable
539 GPI6 Digital Input 100 ns debounce enable 0: disable
1: enable
43 Filter or Edge Detector Select
540 Filter or Edge Detector selection 0: filter
1: edge det
. 0: Filter/edge detect output
541 Output Polarity Select 1: Filter/edge detect output inverted
542 00: Rising Edges Det
01: Falling Edge Det
543 Select the edge mode 10- Both Edge Det
11: Both Edge dly
544
545 [7:4]: LUT3_8 [7:4)/REG_S1[3:0] pipe delay out1 sel
546 [3:0]: LUT3_8 [3:0/REG_S0[3:0] pipe delay out0 sel
44 547 LUT value or pipe delay out sel or Nset/END |at Ripple CNT mode:
548 value bit[546:544] is the nSET value.
549 bit[549:547] is the END value
bit [550] is the range control: O: full cycle, 1: ranged cycle
550 bit [551] Not used
551
. . 0: Non-inverted
552 Pipe Delay OUT1 Polarity Select 1" Inverted
. 0: LUT3_8
553 LUT3_8 or Pipe Delay Select 1 Pipe Delay or Ripple CNT
. 0: Pipe delay mode selection
554 PIPE_Ripple_CNT_S 1: Ripple Counter mode selection
45 555 Reserved
556 00: Rising Edge Detector
Select the Edge Mode of Programmable De-|01: Falling Edge Detector
557 lay & Edge Detector 10: Both Edge Detector
11: Both Edge Delay
558 00: 125ns
Delay Value Select for Programmable Delay |{01: 250ns
559 & Edge Detector 10: 375ns
11: 500ns
Datasheet Revision 3.16 1-Mar-2023

CFR0011-120-00

198 of 353

© 2023 Renesas Electronics Corporation




SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
560 [3]:LUT2_0 [3)/DFFO or LATCH Select
561 0: DFF function
1: LATCH function
562 [2]:LUT2_0 [2]/DFFO Output Select
; 0: Q output
LUT2_0/DFFO setting 1: QB output
563 [1]:LUT2_0 [1)/DFFO Initial Polarity Select
46 0: Low
1: High
[0]:LUT2_0 [0]
564
565 .
566 LUT2_1_VAL or PGen_data LUT2_1[3:0] or PGen 4bit counter data[3:0]
567
568
569
570
571
47
572
573
574
575
PGen data PGen Data[15:0]
576
577
578
579
48
580
581
582
583
584 [71:LUT3_0 [7)/DFF1 or LATCH Select
585 0: DFF function
1: LATCH function
586 [6]:LUT3_0 [6]/DFF1 Output Select
587 0: Q output
588 1: QB output
49 LUT3_0_DFF1 setting [5]:LUT3_0 [5)/DFF1
589 0: nRST from Matrix Output
590 1: nSET from Matrix Output
[4]:LUT3_0 [4)/DFF1 Initial Polarity Select
0: Low,
591 1: High
[3:0]: LUT3_0 [3:0]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
592 [71:LUT3_1 [7)/DFF2 or LATCH Select
593 0: DFF function
1: LATCH function
594 [6]:LUT3_1 [6]/DFF2 Output Select
595 0: Q output
1: QB output
4A 596 LUT3_1_DFF2 setting [5]:.LUT3_1 [5)/DFF2
597 0: nRST from Matrix Output
508 1: nSET from Matrix Output
[4]:LUT3_1 [4)/DFF2 Initial Polarity Select
0: Low
599 1: High
[3:0]: LUT3_1 [3:0]
600 [7]1:LUT3_2 [7)/DFF3 or LATCH Select
601 0: DFF function,
1: LATCH function
602 [6]:LUT3_2 [6]/DFF3 Output Select
603 0: Q output
1: QB output
4B 604 LUT3_2_DFF3 setting [5]:.LUT3 2 [5)/DFF3
605 0: nRST from Matrix Output
606 1: nSET from Matrix Output
[4]:LUT3_2 [4)/DFF3 Initial Polarity Select
0: Low
607 1: High [
3:0]: LUT3_2 [3:0]
608 [71:LUT3_3 [7)/DFF4 or LATCH Select
609 0: DFF function
1: LATCH function
610 [6]:LUT3_3 [6]/DFF4 Output Select
611 0: Q output
1: QB output
4C 612 LUT3_3_DFF4 setting [5]:LUT3_3 [5)/DFF4
613 0: nRST from Matrix Output
614 1: nSET from Matrix Output
[4]:LUT3_3 [4])/DFF4 Initial Polarity Select
0: Low
615 1: High
[3:0]: LUT3_3 [3:0]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
0: LUT2_0
616 LUT2_0 or DFFO Select 1 DFFO
0: LUT2_1
617 LUT2_1 or PGen Select 1: PGen
0: LUT3_0
618 LUT3_0 or DFF1 Select 1° DFF1
0: Q of first DFF
4D 619 DFF1_SECONDQ_Sel 1Q of second DFF
0: LUT3_1
620 LUT3_1 or DFF2 Select 1° DFF2
0: LUT3_2
621 LUT3_2 or DFF3 Select 1' DFF3
0: LUT3_3
622 LUT3_3 or DFF4 Select 1' DFF4
623 Reserved
624 BG CHOP OFF 0: CHOP enable
1: chopper off
625 BG Chopper clock test enable 1: enable
626 Bandgap internal voltage output to Pin en- 1 enable
able
627 00: 0 mV
4E . 01:32 mV
628 ACMPO_H hysteresis 10- 64 mV
11: 192 mV
629 Reserved
630 ACMPO_H input buffer enable 1: enable
631 Reserved
632 ACMPO_H input tie to Vpp enable 1: enable
ACMP1_H positive input come from AC- .
633 MPO_H's input mux output enable 1: enable
634 Reserved
635 00: 0 mV
. 01:32 mV
636 ACMP1_H hysteresis 10 64 mV
4F
11: 192 mV
. 0: disable
637 ACMP1_H input buffer enable 1" enable
638 Reserved
ACMP2_L positive input come from AC- .
639 MPO_H's input mux output enable 1: enable
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Address Signal Function Register Bit Definition
Byte Register Bit
ACMP2_L positive input come from AC- .
640 MP1_H's input mux output enable 1: enable
641 00: 0 mV
o2 ACMP2_L hysteresis o aamy
11: 192 mV
50 643 Reserved
644 Reserved
645 00: 0 mV
; 01: 32 mV
646 ACMP3_L hysteresis 10- 64 mV
11: 192 mV
647 Reserved
648 Reserved
ACMP3_L positive input come from AC- .
649 MP2_L's input mux output enable 1: enable
650 Temp sensor register pd control (1) ggxz;:dozwn
651 Temp sensor register pd select (1) ggm :ﬁg;fitxer
51 . ~
652 Temp sensor range select (1) ::Egz ; Eg% ¥ - ?gﬂ,\/ﬂ(%?)»
653 VrefO output OP (1) gf:tglee
654 00: None
. . 01: ACMPO_H Vref
655 Vref0 input selection 10: ACMP1_H Vref
11: temp sensor
656 Vref1 output OP (1) ceiins:;)llee
657 00: None
Vref1 input selection 01: ACMP2_L Vref
658 10: ACMP3_L Vref
52 659
660
Reserved
661
662
663 ACMPO_H Wake/sleep enable 1: enable
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

664 ACMP1_H Wake/sleep enable 1: enable

665 ACMP wake/sleep time selection, (1) ﬁg?nr::.";ﬁ S

666 ACMPO_H 100uA current source enable 1: enable

667 Reserved for ACMP

53 668 Reserved
ACMP3_L input come from Temp sensor .

669 output enable 1: enable

670 |0 fast Pull-up/down enable 0: disable

671 8 GPO outputs skew enable (1) glnS:t?IS
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Address Signal Function Register Bit Definition
Byte Register Bit
672 00: Push-Pull 1x
) . 01: Push-Pull 2x
673 GPO7output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
674 00: floating
GPO7Pull-up/down resistance selection 01: 10K
675 10: 100K
> (1)1 .P1 Ir d
. : Pull-down
676 GPO7Pull-up/down selection 1: Pull-up
. . 0: from matrix
677 GPO7digital output source selection 1: from ASM (ASM output to GPO bit[0])
0: disable
678 GPO7output enable 1- enable.
679 00: Push-Pull 1x
) . 01: Push-Pull 2x
680 GPOOoutput mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
681 00: floating
GPOOPull-up/down resistance selection 01: 10K
682 10: 100K
11: 1M
. 0: Pull-down
55 683 GPOOPull-up/down selection 1: Pull-up
- . 0: from matrix
684 GPOO0digital output source selection 1: from ASM (ASM output to GPO bit[1])
685 GPOOoutput enable 0 disable
1: enable
686 GPIOO ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
687 00: digital without Schmitt Trigger
. ' . 01: digital with Schmitt Trigger
688 GPIO0input mode configuration 10: low voltage digital in
11: analog 10
689 00: Push-Pull 1x
) . 01: Push-Pull 2x
690 GPIO0output mode configuration 10- 1x Open-Drain
11: 2x Open-Drain
691 00: floating
56 . . 01: 10K
692 GPIOOPull-up/down resistance selection 10: 100K
11: 1M
693 GPIOOPull-up/down selection 0 Pull-down
1: Pull-up
694 Reserved
695 GPI0O1 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
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Address Signal Function Register Bit Definition
Byte Register Bit
696 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
697 GPIO1input mode configuration 10: low voltage digital in
11: analog IO
698 00: Push-Pull 1x
i . 01: Push-Pull 2x
699 GPI1O1output mode configuration 10: 1x Open-Drain
57 11: 2x Open-Drain
700 00: floating
GPIO1Pull-up/down resistance selection 01: 10K
701 10: 100K
11: 1M
. 0: Pull-down
702 GPIO1Pull-up/down selection 1 Pull-up
703 Reserved
704 GPIO2 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
705 00: without LATCH
C ) . 01: normal LATCH
706 GPIO2digital input LATCH configuration 414”5t data 0 LATCH (when LATCH_en is high)
11: input data 1 LATCH (when LATCH_en is high)
707 00: digital without Schmitt Trigger
58 GPIO2input mode configuration 015 digital with S(.:h.m'tt. Trigger
708 10: low voltage digital in
11: analog 10
709 00: Push-Pull 1x
) . 01: Push-Pull 2x
710 GPI102output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
71 00: floating
GPIO2Pull-up/down resistance selection 01: 10K
712 10: 100K
1: 1M
. 0: Pull-down
713 GPIO2Pull-up/down selection 1: Pull-up
714 00: without LATCH
C . . 01: normal LATCH
715 GPl0digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is high)
59 11: input data 1 LATCH (when LATCH_en is high)
716 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
717 GPI0input mode configuration 10: low voltage digital in
11: analog IO
718 00: floating
GPIOPull-up/down resistance selection 01: 10K
719 10: 100K
1: 1M
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Address Signal Function Register Bit Definition
Byte Register Bit
720 GPIOPull-up/down selection 0: Pull-down
1: Pull-up
791 GPI1 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
722 00: without LATCH
C ) . 01: normal LATCH
793 GPl1digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is high)
5A 11: input data 1 LATCH (when LATCH_en is high)
724 00: digital without Schmitt Trigger
. ' . 01: digital with Schmitt Trigger
795 GPI1input mode configuration 10: low voltage digital in
11: analog 10
726 00: floating
GPI1Pull-up/down resistance selection 01: 10K
727 10: 100K
11: 1M
. 0: Pull-down
728 GPI1Pull-up/down selection 1: Pull-up
729 GPI2 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
730 00: digital in without Schmitt Trigger
01: digital in with Schmitt Trigger
GPI2/SDA input mode configuration (when register [4084] = 1)
731 10: low voltage digital in
5B 11: Reserved
732 00: floating
GPI2/SDA Pull-up/down resistance selec- |01: 10K
733 tion 10: 100K
11: 1M
. 0: Pull-down
734 GPI2/SDAPull-up/down selection 1 Pull-up
735 GPI3 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
736 00: digital in without Schmitt Trigger
01: digital in with Schmitt Trigger
GPI3/SCL input mode configuration (when register [4084] = 1)
737 10: low voltage digital in
11: Reserved
738 00: floating
GPI3/SCLPull-up/down resistance selection 01: 10K
739 10: 100K
5C 11: 1M
. 0: Pull-down
740 GPI3/SCLPull-up/down selection 1: Pull-up
741 GPIO3 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
742 00: without LATCH
s ) . 01: normal LATCH
743 GPIO3digital input LATCH configuration | 40t data 0 LATCH (when LATCH_ en is high)
11: input data 1 LATCH (when LATCH_en is high)
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Address Signal Function Register Bit Definition
Byte Register Bit
744 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
745 GPIO3input mode configuration 10: low voltage digital in
11: analog IO.
746 00: Push-Pull 1x
i . 01: Push-Pull 2x
747 GPI1O3output mode configuration 10: 1x Open-Drain
5D 11: 2x Open-Drain
748 00: floating
GPIO3Pull-up/down resistance selection 01: 10K
749 10: 100K
11: 1M
. 0: Pull-down
750 GPIO3Pull-up/down selection 1: Pull-up
751 Reserved
752 Reserved
753 00: digital without Schmitt Trigger
GPIO4input mode configuration 015 digital with S(.:h.m'tt. Trigger
754 10: low voltage digital in
11: analog 10
755 00: Push-Pull 1x
) . 01: Push-Pull 2x
5E 756 GPIO4output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
757 00: floating
GPIO4Pull-up/down resistance selection 01: 10K
758 10: 100K
1: 1M
. 0: Pull-down
759 GPIO4Pull-up/down selection 1: Pull-up
760 Reserved
761 00: digital without Schmitt Trigger
. i . 01: digital with Schmitt Trigger
762 GPIOSinput mode configuration 10: low voltage digital in
11: analog IO
763 00: Push-Pull 1x
i . 01: Push-Pull 2x
5F 264 GPIO50output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
765 00: floating
GPIO5Pull-up/down resistance selection 01: 10K
766 10: 100K
11: 1M
. 0: Pull-down
767 GPIO5Pull-up/down selection 1 Pull-up
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Address Signal Function Register Bit Definition
Byte Register Bit
768 00: Push-Pull 1x
] . 01: Push-Pull 2x
769 GPO1output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
770 00: floating
GPO1Pull-up/down resistance selection 01: 10K
771 10: 100K
%0 (1)1 .Pﬂrd
. : Pull-down
772 GPO1Pull-up/down selection 1: Pull-up
. . 0: from matrix
773 GPO1digital output source selection 1: from ASM (ASM output to GPO bit[2])
0: disable
774 GPO1output enable 1- enable.
775 00: Push-Pull 1x
) . 01: Push-Pull 2x
776 GPO2output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
777 00: floating
GPO2Pull-up/down resistance selection 01: 10K
778 10: 100K
11: 1M
779 GPO2Pull-up/down selection (1) Eull-down
61 : Pull-up
- . 0: from matrix
780 GPO2digital output source selection 1- from ASM (ASM output to GPO bit[3]).
781 GPO2output enable 0 disable
1: enable.
782 00: Push-Pull 1x
] : 01: Push-Pull 2x
783 GPO3output mode configuration 10° 1x Open-Drain
11: 2x Open-Drain
784 00: floating
GPO3Pull-up/down resistance selection 01: 10K
785 10: 100K
11: 1M
: 0: Pull-down
786 GPOB3Pull-up/down selection 1: Pull-up
- : 0: from matrix
62 787 GPO3digital output source selection 1: from ASM (ASM output to GPO bit[4]).
0: disable
788 GPO3output enable 1- enable.
789 00: Push-Pull 1x
) . 01: Push-Pull 2x
790 GPO4output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
791 00: floating
GPO4Pull-up/down resistance selection 01: 10K
63 792 10: 100K
11: 1M
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Address Signal Function Register Bit Definition
Byte Register Bit
793 GPOA4Pull-up/down selection 0: Pull-down
1: Pull-up
- . 0: from matrix
794 GPO4digital output source selection 1: from ASM (ASM output to GPO bit[5]).
0: disable
. 795 GPO4output enable 1+ enable.
796 Reserved
797 00: without LATCH
o ) . 01: normal LATCH
798 GPIO6digital input LATCH configuration 414"t data 0 LATCH (when LATCH_en is high)
11: input data 1 LATCH (when LATCH_en is high)
799 00: digital without Schmitt Trigger
GPIO6input mode configuration 015 digital with S(.:h.m'tt. Trigger
800 10: low voltage digital in
11: analog IO.
801 00: Push-Pull 1x
' . 01: Push-Pull 2x
802 GPIO6output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
64 803 00: floating
. . 01: 10K
804 GPIO6Pull-up/down resistance selection 10- 100K
11: 1M.
. 0: Pull-down
805 GPIO6Pull-up/down selection 1 Pull-up
806 Reserved
807 Reserved
808 00: without LATCH
o ) . 01: normal LATCH
809 GPIO7digital input LATCH configuration 1414”5t data 0 LATCH (when LATCH_en is high)
11: input data 1 LATCH (when LATCH_en is high)
810 00: digital without Schmitt Trigger
GPIO7input mode configuration 015 digital with S(.:h.m'tt. Trigger
811 10: low voltage digital in
65 11: analog 10
812 00: Push-Pull 1x
' . 01: Push-Pull 2x
813 GPIO7output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
814 00: floating
GPIO7Pull-up/down resistance selection 01: 10K
815 10: 100K
1: 1M
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Address Signal Function Register Bit Definition
Byte Register Bit
816 GPIO7Pull-up/down selection 0: Pull-down
1: Pull-up
817 Reserved
818 GPIO8 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
819 00: digital without Schmitt Trigger
66 . ' . 01: digital with Schmitt Trigger
820 GPIO8input mode configuration 10: low voltage digital in
11: analog 10
821 00: Push-Pull 1x
' . 01: Push-Pull 2x
822 GPIO8output mode configuration 10- 1x Open-Drain
11: 2x Open-Drain
823 00: floating
GPIO8Pull-up/down resistance selection 01: 10K
824 10: 100K
11: 1M
825 GPIO8Pull-up/down selection 0 Pull-down
1: Pull-up
826 GPI4 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
67 827 00: without LATCH
C ) . 01: normal LATCH
828 GPl4digital input LATCH configuration 10: input data O LATCH (when LATCH_en is high)
11: input data 1 LATCH (when LATCH_en is high)
829 00: digital without Schmitt Trigger
GPIl4input mode configuration 015 digital with S(.:h.m'tt. Trigger
830 10: low voltage digital in
11: analog 10
831 00: floating
GPI4Pull-up/down resistance selection 01: 10K
832 10: 100K
11: 1M
833 GPI4Pull-up/down selection 0 Pull-down
1: Pull-up
834 GPI5 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
68 835 00: without LATCH
C ) . 01: normal LATCH
836 GPISdigital input LATCH configuration 10: input data O LATCH (when LATCH_en is high)
11: input data 1 LATCH (when LATCH_en is high)
837 00: digital without Schmitt Trigger
GPI5input mode configuration 015 digital with S(.:h.m'tt. Trigger
838 10: low voltage digital in
11: analog 10
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Address Signal Function Register Bit Definition
Byte Register Bit
68 839 00: floating
. . 01: 10K
840 GPI5Pull-up/down resistance selection 10- 100K
11: 1M
69 841 GPI5Pull-up/down selection 0 Pull-down
1: Pull-up
842 GPI6 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
843 00: digital without Schmitt Trigger
. ' . 01: digital with Schmitt Trigger
844 GPI6input mode configuration 10: low voltage digital in
11: analog IO
845 00: floating
% GPI6Pull-up/down resistance selection 01: 10K
846 P 10: 100K
11: 1M
. 0: Pull-down
847 GPI6Pull-up/down selection 1 Pull-up
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Address Signal Function Register Bit Definition
Byte Register Bit
848 GPI7 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
849 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
850 GPI7input mode configuration 10: low voltage digital in
11: analog IO
851 00: floating
6A i . : 01: 10K
852 GPI7Pull-up/down resistance selection 10- 100K
1: 1M
. 0: Pull-down
853 GPI7Pull-up/down selection 1 Pull-up
854 GPIO9 ultra-low power digital in enable (only |0: disable
used in SLG46881) 1: enable
855 00: digital without Schmitt Trigger
GPIO9input mode configuration 015 digital with S(.:h.m'tt. Trigger
856 10: low voltage digital in
11: analog 10
857 00: Push-Pull 1x
) . 01: Push-Pull 2x
858 GPI0O9output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
859 00: floating
6B . . 01: 10K
860 GPIO9Pull-up/down resistance selection 10- 100K
11: 1M
. 0: Pull-down
861 GPIO9Pull-up/down selection 1 Pull-up
862 GPIO10 ultra-low power digital in enable 0: disable
(only used in SLG46881) 1: enable
863 00: digital without Schmitt Trigger
GPIO10input mode configuration 015 digital with S(.:h.m'tt. Trigger
864 10: low voltage digital in
11: analog 10
865 00: Push-Pull 1x
) . 01: Push-Pull 2x
866 GPI1010output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
6C 867 00: floating
GPIO10Pull-up/down resistance selection 01: 10K
868 10: 100K
11: 1M.
. 0: Pull-down
869 GPIO10Pull-up/down selection 1 Pull-up
870 GPI011 ultra-low power digital in enable (on-|0: disable
ly used in SLG46881) 1: enable
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Address Signal Function Register Bit Definition
Byte Register Bit
6C 871 00: digital without Schmitt Trigger
. ' . 01: digital with Schmitt Trigger
872 GPIO11input mode configuration 10: low voltage digital in
11: analog IO
873 00: Push-Pull 1x
i . 01: Push-Pull 2x
874 GPI10O11output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
875 00: floating
6D 01: 10K
876 GPIO11Pull-up/down resistance selection 10 100K
11: 1M
. 0: Pull-down
877 GPIO11Pull-up/down selection 1: Pull-up
878 Reserved
879 00: Push-Pull 1x
) . 01: Push-Pull 2x
880 GPOS5output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
881 00: floating
GPO5Pull-up/down resistance selection 01: 10K
882 10: 100K
11: 1M
. 0: Pull-down
oE 883 GPOSPull-up/down selection 1 Pull-up
. . 0: from matrix
884 GPO5digital output source selection 1: from ASM (ASM output to GPO bit[6])
0: disable
885 GPO5output enable 1+ enable
886 00: Push-Pull 1x
) . 01: Push-Pull 2x
887 GPO6output mode configuration 10: 1x Open-Drain
11: 2x Open-Drain
888 00: floating
GPOG6Pull-up/down resistance selection 01: 10K
889 10: 100K
11: 1M
. 0: Pull-down
890 GPOG6Pull-up/down selection 1: Pull-up
. . 0: from matrix
o 891 GPOe6digital output source selection 1: from ASM (ASM output to GPO bit[7]).
0: disable
892 GPOG6output enable 1" enable
2 - 0: I°C fast mode +
893 I°C mode selection 1: 12C standard/fast mode
1: xtal enable is controlled by matrix out78 and matrix
XTAL enable and matrix in51 source mux se- [in51 source is from Xtal OSC
894 . ! o .
lect 0: xtal is powered down and matrix in51 source is from
GPl4
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Address Signal Function Register Bit Definition
Byte Register Bit

0: matrix enable signal (matrix out78) is gated and xtal
is controlled by register [894]

1: matrix enable signal is effective if register [894] = 1
(matrix out78 = 0 — off, matrix out78 = 1 — on)

6F 895 XTAL matrix enable signal gating

896 00:DLY

) 01: one shot
897 DLY/CNTO Mode Selection 10: frequency det

11: cnt register [913] = 0

898 00:both edge

DLY/CNTO edge Mode Selection 01: falling edge
899 10: rising edge

11: High Level Reset (only in CNT mode)

900 Clock source sel[3:0]
0001: 25M/4;

902 0010: 2.048M

70 0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
0110: 2.048K;
DLY/CNTO Clock Source Select 0111: 2.048K/8;
1000: 2.048K/64;
903 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT4_END;
1110: External;

1111: Not used

0: Resetto 0

904 FSMO SET/RST Selection 1* Set to data

0: Default Output

905 CNTO output pol selection 1: Inverted Output

906 00: bypass the initial

s . 01:initial 0
907 CNTO initial value selection 10- initial 1

11: initial 1

4 0:LUT4 .0

908 lut4_0 or DLY/CNTO selection 1: DLY/CNTO(16bits)

0: (low)

909 Wake sleep power-down state selection 1: (high)

0: Default Mode

910 wake sleep mode selection 1: Wake Sleep Mode (registers [897:896] = 11)

0: bypass

911 Keep signal SYNC selection 1+ after two DFFs
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

72

912

UP signal SYNC selection

: bypass
. after two DFFs

913

CNTO DLY EDET FUNCTION Selection

: normal
: DLY function edge detection (registers [897:896] = 00)

914

CNTO CNT mode SYNC selection

: bypass
. after two DFFs

915

CNT1 CNT mode SYNC selection

: bypass
. after two DFFs

O 20| 20| —~0

72

916

917

918

919

DLY/CNT1 Clock Source Select

Clock source sel[3:0]
0000: 25M;

0001: 25M/4;

0010: 2.048M

0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
0110: 2.048K;

0111: 2.048K/8;
1000: 2.048K/64;
1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNTO_END;
1110: External;

1111: Not used

73

920

921

CNT1 initial value selection

00: bypass the initial
01: initial 0
10: initial 1
11: initial 1

922

923

924

925

CNT1 function and edge mode selection

0000: Both Edge Delay

: Falling Edge Delay

: Rising Edge Delay

: Both Edge One Shot

: Falling Edge One Shot

: Rising Edge One Shot

: Both Edge Freq Detect

: Falling Edge Freq Detect
: Rising Edge Freq Detect
: Both Edge Detect

: Falling Edge Detect

: Rising Edge Detect

: Both Edge Reset CNT

: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT

926

CNT1 output pol selection

0: Default Output
1: Inverted Output

927

LUT3_4 or CNT_1 selection

0:LUT3 4
1: DLY/CNT1(8bits)

74

928

CNT2 CNT mode SYNC selection

0: bypass; 1: after two DFFs
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

74

929

930

931

932

DLY/CNT2 Clock Source Select

Clock source sel[3:0]
0000: 25M;

0001: 25M/4;

0010: 2.048M

0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
0110: 2.048K;

0111: 2.048K/8;
1000: 2.048K/64;
1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT1_END;
1110: External;

1111: Not used

933

934

CNT2 initial value selection

00: bypass the initial
01: initial 0
10: initial 1
11: initial 1

935

75

936

937

938

CNT2 function and edge mode selection

: Both Edge Delay

: Falling Edge Delay

: Rising Edge Delay

: Both Edge One Shot

: Falling Edge One Shot

: Rising Edge One Shot

: Both Edge Freq Detect

: Falling Edge Freq Detect
: Rising Edge Freq Detect
: Both Edge Detect

: Falling Edge Detect

: Rising Edge Detect

: Both Edge Reset CNT

: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
register [941] =0

939

CNT2 output pol selection

Default Output
Inverted Output

940

LUT3_5 or CNT_2 selection

DLY/CNT2(8bits)

941

CNT2 DLY EDET FUNCTION Selection

normal
DLY function edge detection
(registers [938:935]=0000/0001/0010)

0:
1:
0: LUT3_ 5
1:
0:
1:

942

CNT3 CNT mode SYNC selection

0: bypass
1: after two DFFs
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

75

943

76

944

945

946

DLY/CNT3 Clock Source Select

Clock source sel[3:0]
0000: 25M;

0001: 25M/4;

0010: 2.048M

0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
0110: 2.048K;

0111: 2.048K/8;
1000: 2.048K/64;
1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT2_END;
1110: External;

1111: Not used

947

948

CNT3 initial value selection

00: bypass the initial
01: initial 0
10: initial 1
11: initial 1

949

950

951

77

952

CNT3 function and edge mode selection

0000: Both Edge Delay

: Falling Edge Delay
0010: Rising Edge Delay

: Both Edge One Shot
0100: Falling Edge One Shot

: Rising Edge One Shot
0110: Both Edge Freq Detect

: Falling Edge Freq Detect
1000: Rising Edge Freq Detect
: Both Edge Detect

1010: Falling Edge Detect

: Rising Edge Detect
1100: Both Edge Reset CNT

: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT

953

CNT3 output pol selection

0: Default Output
1: Inverted Output

954

LUT3_6 or CNT_3 selection

0:LUT3 6
1: DLY/CNT3(8bits)

955

CNT4 CNT mode SYNC selection

0: bypass
1: after two DFFs
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
956 Clock source sel[3:0]
957 0000: 25M;
0001: 25M/4;
958 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
0110: 2.048K;
77 DLY/CNT4 Clock Source Select 0111: 2.048K/8;
1000: 2.048K/64;
959 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT3_END;
1110: External;
1111: Not used
960 00: bypass the initial
_— . 01: initial O
961 CNT4 initial value selection 10- initial 1
11: initial 1
962 0000: Both Edge Delay
963 0001: Falling Edge Delay
0010: Rising Edge Delay
964 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
. . 0111: Falling Edge Freq Detect
78 CNT4 function and edge mode selection 1000: Rising Edge Freq Detect
965 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
. 0: Default Output
966 CNT4 output pol selection 1: Inverted Output
. 0: LUT3_7
967 LUT3_7 or CNT_4 selection 1: DLY/CNTA4(8bits)
79 968 REG_TEST_EN
969
970
Reserved
971
79 972
973 Reserved
974 Reserved
975 Reserved
Datasheet Revision 3.16 1-Mar-2023
CFR0011-120-00 218 of 353 © 2023 Renesas Electronics Corporation




SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
976 Memory for GPO 0
977 Memory for GPO 1
978 Memory for GPO 2
979 Memory for GPO 3
7A ASM State 0 Output Memory for 8 GPOs
980 Memory for GPO 4
981 Memory for GPO 5
982 Memory for GPO 6
983 Memory for GPO 7
984 Memory for GPO 0
985 Memory for GPO 1
986 Memory for GPO 2
987 Memory for GPO 3
7B ASM State 1 Output Memory for 8 GPOs
988 Memory for GPO 4
989 Memory for GPO 5
990 Memory for GPO 6
991 Memory for GPO 7
992 Memory for GPO 0
993 Memory for GPO 1
994 Memory for GPO 2
995 Memory for GPO 3
7C ASM State 2 Output Memory for 8 GPOs
996 Memory for GPO 4
997 Memory for GPO 5
998 Memory for GPO 6
999 Memory for GPO 7
1000 Memory for GPO 0
1001 Memory for GPO 1
1002 Memory for GPO 2
1003 Memory for GPO 3
7D ASM State 3 Output Memory for 8 GPOs
1004 Memory for GPO 4
1005 Memory for GPO 5
1006 Memory for GPO 6
1007 Memory for GPO 7
1008 Memory for GPO 0
1009 Memory for GPO 1
1010 Memory for GPO 2
1011 Memory for GPO 3
7E ASM State 4 Output Memory for 8 GPOs
1012 Memory for GPO 4
1013 Memory for GPO 5
1014 Memory for GPO 6
1015 Memory for GPO 7
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1016 Memory for GPO 0
1017 Memory for GPO 1
1018 Memory for GPO 2
1019 Memory for GPO 3
7F ASM State 5 Output Memory for 8 GPOs
1020 Memory for GPO 4
1021 Memory for GPO 5
1022 Memory for GPO 6
1023 Memory for GPO 7
1024 Memory for GPO 0
1025 Memory for GPO 1
1026 Memory for GPO 2
1027 Memory for GPO 3
80 ASM State 6 Output Memory for 8 GPOs
1028 Memory for GPO 4
1029 Memory for GPO 5
1030 Memory for GPO 6
1031 Memory for GPO 7
1032 Memory for GPO 0
1033 Memory for GPO 1
1034 Memory for GPO 2
1035 Memory for GPO 3
81 ASM State 7 Output Memory for 8 GPOs
1036 Memory for GPO 4
1037 Memory for GPO 5
1038 Memory for GPO 6
1039 Memory for GPO 7
1040 Memory for GPO 0
1041 Memory for GPO 1
1042 Memory for GPO 2
1043 Memory for GPO 3
82 ASM State 8 Output Memory for 8 GPOs
1044 Memory for GPO 4
1045 Memory for GPO 5
1046 Memory for GPO 6
1047 Memory for GPO 7
1048 Memory for GPO 0
1049 Memory for GPO 1
1050 Memory for GPO 2
1051 Memory for GPO 3
83 ASM State 9 Output Memory for 8 GPOs
1052 Memory for GPO 4
1053 Memory for GPO 5
1054 Memory for GPO 6
1055 Memory for GPO 7
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Address Signal Function Register Bit Definition
Byte Register Bit
1056 Memory for GPO 0
1057 Memory for GPO 1
1058 Memory for GPO 2
1059 Memory for GPO 3
84 ASM State 10 Output Memory for 8 GPOs
1060 Memory for GPO 4
1061 Memory for GPO 5
1062 Memory for GPO 6
1063 Memory for GPO 7
1064 Memory for GPO 0
1065 Memory for GPO 1
1066 Memory for GPO 2
1067 Memory for GPO 3
85 ASM State 11 Output Memory for 8 GPOs
1068 Memory for GPO 4
1069 Memory for GPO 5
1070 Memory for GPO 6
1071 Memory for GPO 7
1072 Memory for Matrix input 0
1073 . Memory for Matrix input 1
ASM State 0 Output Memory for Matrix Input —
1074 Memory for Matrix input 2
86 1075 Memory for Matrix input 3
1076 Memory for Matrix input O
1077 . Memory for Matrix input 1
ASM State 1 Output Memory for Matrix Input —
1078 Memory for Matrix input 2
1079 Memory for Matrix input 3
1080 Memory for Matrix input 0
1081 . Memory for Matrix input 1
ASM State 2 Output Memory for Matrix Input —
1082 Memory for Matrix input 2
87 1083 Memory for Matrix input 3
1084 Memory for Matrix input 0
1085 . Memory for Matrix input 1
ASM State 3 Output Memory for Matrix Input —
1086 Memory for Matrix input 2
1087 Memory for Matrix input 3
1088 Memory for Matrix input 0
1089 . Memory for Matrix input 1
ASM State 4 Output Memory for Matrix Input —
1090 Memory for Matrix input 2
88 1091 Memory for Matrix input 3
1092 Memory for Matrix input 0
1093 . Memory for Matrix input 1
ASM State 5 Output Memory for Matrix Input —
1094 Memory for Matrix input 2
1095 Memory for Matrix input 3
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Address Signal Function Register Bit Definition
Byte Register Bit
1096 Memory for Matrix input 0
1097 . Memory for Matrix input 1
ASM State 6 Output Memory for Matrix Input —
1098 Memory for Matrix input 2
89 1099 Memory for Matrix input 3
1100 Memory for Matrix input 0
1101 . Memory for Matrix input 1
ASM State 7 Output Memory for Matrix Input —
1102 Memory for Matrix input 2
1103 Memory for Matrix input 3
1104 Memory for Matrix input O
1105 . Memory for Matrix input 1
ASM State 8 Output Memory for Matrix Input —
1106 Memory for Matrix input 2
8A 1107 Memory for Matrix input 3
1108 Memory for Matrix input 0
1109 . Memory for Matrix input 1
ASM State 9 Output Memory for Matrix Input —
1110 Memory for Matrix input 2
1111 Memory for Matrix input 3
1112 Memory for Matrix input 0
1113 ASM State 10 Output Memory for Matrix In- |Memory for Matrix input 1
1114 put Memory for Matrix input 2
8B 1115 Memory for Matrix input 3
1116 Memory for Matrix input O
M7 ASM State 11 Output Memory for Matrix In- |Memory for Matrix input 1
1118 put Memory for Matrix input 2
1119 Memory for Matrix input 3
1120
1121 . .
1122 ASM Initial State Selection 0000 — 1011: State 0 — State 11
1123
8C
1124
1125 .
Reserved registers for ASM
1126
1127
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Address

Byte

Register Bit

Signal Function

Register Bit Definition

8D

1128

1129

1130

1131

1132

1133

6Bit MATRIX_IN_Setting0

OUTO_SettingO:
REG_MATRIX_IN_SEL[5:0]

1134

1135

8E

1136

1137

1138

1139

6Bit MATRIX_IN_Setting1

OUTO_SettingO:
REG_MATRIX_IN_SEL[11:6]

1140

141

1142

1143

8F

1144

1145

6Bit MATRIX_IN_Setting2

OUTO_Setting0:
REG_MATRIX_IN_SEL[17:12]

1146

1147

1148

1149

1150

1151

6Bit MATRIX_IN_Setting3

OUTO_SettingO:
REG_MATRIX_IN_SEL[23:18]
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Address

Byte

Register Bit

Signal Function

Register Bit Definition

90

1152

1153

1154

1155

1156

1157

6Bit MATRIX_IN_Setting0

OUT1_SettingO:
REG_MATRIX_IN_SEL[5:0]

1158

1159

91

1160

1161

1162

1163

6Bit MATRIX_IN_Setting1

OUT1_SettingO:
REG_MATRIX_IN_SEL[11:6]

1164

1165

1166

1167

92

1168

1169

6Bit MATRIX_IN_Setting2

OUT1_SettingO:
REG_MATRIX_IN_SEL[17:12]

1170

171

172

1173

1174

1175

6Bit MATRIX_IN_Setting3

OUT1_SettingO:
REG_MATRIX_IN_SEL[23:18]
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Address Signal Function Register Bit Definition
Byte Register Bit
1176
177
1178 , . OUT2_Setting0:
1179 6Bit MATRIX_IN_Setting0 REG_MATRIX_IN_SEL[5:0]
93
1180
1181
1182
1183
1184 ) . OUT2_SettingO:
1185 6Bit MATRIX_IN_Setting1 REG_MATRIX_IN_SEL[11:6]
1186
1187
94
1188
1189
1190 . . OUT2_Setting0:
1191 6Bit MATRIX_IN_Setting2 REG_MATRIX_IN_SEL[17:12]
1192
95
1193
1194
1195
1196 . . OUT2_Setting0:
95 1197 6Bit MATRIX_IN_Setting3 REG_MATRIX_IN_SEL[23:18]
1198
1199
1200 00: Settings 0
State0_6BitMatrix_OUTO 01: Settings 1
1201 4 Settings selection 10: Settings 2
11: Settings 3
1202 00: Settings 0
State0_6BitMatrix_OUT1 01: Settings 1
1203 4 Settings selection 10: Settings 2
96 11: Settings 3
1204 00: Settings 0
State0_6BitMatrix_OUT2 01: Settings 1
1205 4 Settings selection 10: Settings 2
11: Settings 3
1206 00: Settings 0
State1_6BitMatrix_OUTO 01: Settings 1
1207 4 Settings selection 10: Settings 2
11: Settings 3
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Address Signal Function Register Bit Definition
Byte Register Bit
1208 00: Settings 0
State1_6BitMatrix_OUT1 01: Settings 1
1209 4 Settings selection 10: Settings 2
11: Settings 3
1210 00: Settings 0
State1_6BitMatrix_OUT2 01: Settings 1
1211 4 Settings selection 10: Settings 2
97 11: Settings 3
1212 00: Settings 0
State2_6BitMatrix_OUTO0 01: Settings 1
1213 4 Settings selection 10: Settings 2
11: Settings 3
1214 00: Settings 0
State2_6BitMatrix_OUT1 01: Settings 1
1215 4 Settings selection 10: Settings 2
11: Settings 3
1216 00: Settings 0
State2_6BitMatrix_OUT2 01: Settings 1
1217 4 Settings selection 10: Settings 2
11: Settings 3
1218 00: Settings 0
08 State3_6BitMatrix_OUTO0 01: Settings 1
1219 4 Settings selection 10: Settings 2
11: Settings 3
1220 00: Settings 0
State3_6BitMatrix_OUT1 01: Settings 1
1221 4 Settings selection 10: Settings 2
11: Settings 3
1222 00: Settings 0
08 State3_6BitMatrix_OUT2 01: Settings 1
1223 4 Settings selection 10: Settings 2
11: Settings 3
1224 00: Settings 0
State4_6BitMatrix_OUTO0 01: Settings 1
1225 4 Settings selection 10: Settings 2
11: Settings 3
1226 00: Settings 0
State4_6BitMatrix_OUT1 01: Settings 1
1227 4 Settings selection 10: Settings 2
99 11: Settings 3
1228 00: Settings 0
State4_6BitMatrix_OUT2 01: Settings 1
1229 4 Settings selection 10: Settings 2
11: Settings 3
1230 00: Settings 0
State5_6BitMatrix_OUTO0 01: Settings 1
1231 4 Settings selection 10: Settings 2
11: Settings 3
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Address Signal Function Register Bit Definition
Byte Register Bit
1232 00: Settings 0
State5_6BitMatrix_OUT1 01: Settings 1
1233 4 Settings selection 10: Settings 2
11: Settings 3
1234 00: Settings 0
State5_6BitMatrix_OUT2 01: Settings 1
1235 4 Settings selection 10: Settings 2
11: Settings 3
9A -
1236 00: Settings 0
State6_6BitMatrix_OUTO0 01: Settings 1
1237 4 Settings selection 10: Settings 2
11: Settings 3
1238 00: Settings 0
State6_6BitMatrix_OUT1 01: Settings 1
1239 4 Settings selection 10: Settings 2
11: Settings 3
1240 00: Settings 0
State6_6BitMatrix_OUT2 01: Settings 1
1241 4 Settings selection 10: Settings 2
11: Settings 3
1242 00: Settings 0
State7_6BitMatrix_OUTO0 01: Settings 1
1243 4 Settings selection 10: Settings 2
9B 11: Settings 3
1244 00: Settings 0
State7_6BitMatrix_OUT1 01: Settings 1
1245 4 Settings selection 10: Settings 2
11: Settings 3
1246 00: Settings 0
State7_6BitMatrix_OUT2 01: Settings 1
1247 4 Settings selection 10: Settings 2
11: Settings 3
1248 00: Settings 0
State8 6BitMatrix_OUTO0 01: Settings 1
1249 4 Settings selection 10: Settings 2
11: Settings 3
1250 00: Settings 0
State8_6BitMatrix_OUT1 01: Settings 1
1251 4 Settings selection 10: Settings 2
11: Settings 3
9C -
1252 00: Settings 0
State8 6BitMatrix_OUT2 01: Settings 1
1253 4 Settings selection 10: Settings 2
11: Settings 3
1254 00: Settings 0
State9_6BitMatrix_OUTO0 01: Settings 1
1255 4 Settings selection 10: Settings 2
11: Settings 3
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Address Signal Function Register Bit Definition
Byte Register Bit
1256 00: Settings 0
State9_6BitMatrix_OUT1 01: Settings 1
1257 4 Settings selection 10: Settings 2
11: Settings 3
1258 00: Settings 0
State9_6BitMatrix_OUT2 01: Settings 1
1259 4 Settings selection 10: Settings 2
11: Settings 3
9D -
1260 00: Settings 0
State10_6BitMatrix_OUTO0 01: Settings 1
1261 4 Settings selection 10: Settings 2
11: Settings 3
1262 00: Settings 0
State10_6BitMatrix_OUT1 01: Settings 1
1263 4 Settings selection 10: Settings 2
11: Settings 3
1264 00: Settings 0
State10_6BitMatrix_OUT2 01: Settings 1
1265 4 Settings selection 10: Settings 2
11: Settings 3
1266 00: Settings 0
State11_6BitMatrix_OUTO 01: Settings 1
1267 4 Settings selection 10: Settings 2
oF 11: Settings 3
1268 00: Settings 0
State11_6BitMatrix_OUT1 01: Settings 1
1269 4 Settings selection 10: Settings 2
11: Settings 3
1270 00: Settings 0
State11_6BitMatrix_OUT2 01: Settings 1
1271 4 Settings selection 10: Settings 2
11: Settings 3
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Address

Byte

Register Bit

Signal Function

Register Bit Definition

9F

1272

1273

1274

ASM Input Matrix (Signal Source for State 0
—State 0 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1275

1276

1277

ASM Input Matrix (Signal Source for State 0
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1278

1279

AO

1280

ASM Input Matrix (Signal Source for State 0
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1281

1282

1283

ASM Input Matrix (Signal Source for State 0
—State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1284

1285

1286

ASM Input Matrix (Signal Source for State 0
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1287

A1

1288

1289

ASM Input Matrix (Signal Source for State 0
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Address Signal Function Register Bit Definition
Byte Register Bit
1290 000: VSS;
1291 001: 6Bit_Matrix_OUTO;
010: 6Bit_Matrix_OUT1;
ASM Input Matrix (Signal Source for State 0 {011: 6Bit_Matrix_OUT2;
—State 6 Transition) 100: DMO_O;
1292 101: DMO_1;
110: DM1_0;
111: DM1_1
A1 -
1293 000: VSS;
1204 001: 6Bit_Matrix_OUTO;
010: 6Bit_Matrix_OUT1;
ASM Input Matrix (Signal Source for State 0 {011: 6Bit_Matrix_OUT2;
—State 7 Transition) 100: DMO_O;
1295 101: DMO_1;
110: DM1_0;
111: DM1_1
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Address

Byte

Register Bit

Signal Function

Register Bit Definition

A2

1296

1297

1298

ASM Input Matrix (Signal Source for State 0
—State 8 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1299

1300

1301

ASM Input Matrix (Signal Source for State 0
—State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1302

1303

A3

1304

ASM Input Matrix (Signal Source for State 0
—State 10 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1305

1306

1307

ASM Input Matrix (Signal Source for State 0
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1308

ASM Input Matrix (Signal Source for State 1
—State 10 Transition), bit [2]

Note: This bit, along with

registers [1343:1342], select the signal
source for State 1 to State 10 Transition

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1309

1310

1311

ASM Input Matrix (Signal Source for State 1
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

A4

1312

1313

1314

ASM Input Matrix (Signal Source for State 1
—State 0 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1315

1316

1317

ASM Input Matrix (Signal Source for State 1
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1318

1319

A5

1320

ASM Input Matrix (Signal Source for State 1
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1321

1322

1323

ASM Input Matrix (Signal Source for State 1
—State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1324

1325

1326

ASM Input Matrix (Signal Source for State 1
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1327

A6

1328

1329

ASM Input Matrix (Signal Source for State 1
—State 5 Transition)

11:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

A6

1330

1331

1332

ASM Input Matrix (Signal Source for State 1
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1333

1334

1335

ASM Input Matrix (Signal Source for State 1
—State 7 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

A7

1336

1337

1338

ASM Input Matrix (Signal Source for State 1
—State 8 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1339

1340

1341

ASM Input Matrix (Signal Source for State 1
—State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1342

1343

ASM Input Matrix (Signal Source for State 1
—State 10 Transition), bits [1:0]

Note: These bits, along with register [1308],
select the signal source for State 1 to State
10 Transition

000

011:

100:
101:

110:
111:

1 VSS;
001:
010:

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

A8

1344

1345

1346

ASM Input Matrix (Signal Source for State 2
—State 0 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1

1347

1348

1349

ASM Input Matrix (Signal Source for State 2
—State 1 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1

1350

1351

A9

1352

ASM Input Matrix (Signal Source for State 2
—State 2 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1
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Table 56: Register Map (Continued)

Address

Byte Register Bit

Signal Function

Register Bit Definition

1353

1354

1355

ASM Input Matrix (Signal Source for State 2
—State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

A9 1356

1357

1358

ASM Input Matrix (Signal Source for State 2
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1359

1360

1361

ASM Input Matrix (Signal Source for State 2
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1362

1363

1364

ASM Input Matrix (Signal Source for State 2
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1365

1366

1367

ASM Input Matrix (Signal Source for State 2
—State 7 Transition)

000
001:
010:
011:
100:
101:
110:
111:

1 VSS;

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

AB

1368

1369

1370

ASM Input Matrix (Signal Source for State 2
—State 8 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1371

1372

1373

ASM Input Matrix (Signal Source for State 2
—State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

AB

1374

1375

AC

1376

ASM Input Matrix (Signal Source for State 2
—State 10 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1377

1378

1379

ASM Input Matrix (Signal Source for State 2
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1380

ASM Input Matrix (Signal Source for State 3
—State 10 Transition), bit [2]

Note: This bit, along with

registers [1415:1414], select the signal
source for State 3 to State 10 Transition

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1381

1382

1383

ASM Input Matrix (Signal Source for State 3
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

AD

1384

1385

1386

ASM Input Matrix (Signal Source for State 3
—State 0 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1

1387

1388

1389

ASM Input Matrix (Signal Source for State 3
—State 1 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1

1390

1391

AE

1392

ASM Input Matrix (Signal Source for State 3
—State 2 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUT2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

AE

1393

1394

1395

ASM Input Matrix (Signal Source for State 3
—State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1396

1397

1398

ASM Input Matrix (Signal Source for State 3
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1399

AF

1400

1401

ASM Input Matrix (Signal Source for State 3
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1402

1403

1404

ASM Input Matrix (Signal Source for State 3
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1405

1406

1407

ASM Input Matrix (Signal Source for State 3
—State 7 Transition)

000
001:
010:
011:
100:
101:
110:
111:

1 VSS;

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUT2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

BO

1408

1409

1410

ASM Input Matrix (Signal Source for State 3
—State 8 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1

1411

1412

1413

ASM Input Matrix (Signal Source for State 3
—State 9 Transition)

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1

BO

1414

1415

ASM Input Matrix (Signal Source for State 3
—State 10 Transition), bits [1:0]

Note: These bits, along with registers [1380],
select the signal source for State 3 to State
10 Transition

000:
001:
010:
011:
100:
101:
110:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

111: DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

B1

1416

1417

1418

ASM Input Matrix (Signal Source for State 4
—State 0 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1419

1420

1421

ASM Input Matrix (Signal Source for State 4
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1422

1423

B2

1424

ASM Input Matrix (Signal Source for State 4
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1425

1426

1427

ASM Input Matrix (Signal Source for State 4
—State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1428

1429

1430

ASM Input Matrix (Signal Source for State 4
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1431

B3

1432

1433

ASM Input Matrix (Signal Source for State 4
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

B3

1434

1435

1436

ASM Input Matrix (Signal Source for State 4
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1437

1438

1439

ASM Input Matrix (Signal Source for State 4
—State 7 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

B4

1440

1441

1442

ASM Input Matrix (Signal Source for State 4
—State 8 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1443

1444

1445

ASM Input Matrix (Signal Source for State 4
—State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1446

1447

B5

1448

ASM Input Matrix (Signal Source for State 4
—State 10 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1449

1450

1451

ASM Input Matrix (Signal Source for State 4
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Address

Byte

Register Bit

Signal Function

Register Bit Definition

B5

1452

ASM Input Matrix (Signal Source for State 5
—State 10 Transition), bit [2]

Note: This bit, along with

registers [1487:1486], select the signal
source for State 5 to State 10 Transition

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1453

1454

1455

ASM Input Matrix (Signal Source for State 5
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

B6

1456

1457

1458

ASM Input Matrix (Signal Source for State 5
—State 0 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1459

1460

1461

ASM Input Matrix (Signal Source for State 5
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1462

1463

B7

1464

ASM Input Matrix (Signal Source for State 5
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1465

1466

1467

ASM Input Matrix (Signal Source for State 5
—State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

B7

1468

1469

1470

ASM Input Matrix (Signal Source for State 5
—State 4 Transition)

000:

110:
111:

VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;
: DMO_1;

DM1_0;
DM1_1

1471

B8

1472

1473

ASM Input Matrix (Signal Source for State 5
—State 5 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1474

1475

1476

ASM Input Matrix (Signal Source for State 5
—State 6 Transition)

000:
001:
010:
011:

VSS;

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;

: DMO_O;
: DMO_1;

1477

1478

1479

ASM Input Matrix (Signal Source for State 5
—State 7 Transition)

11:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

DM1_1
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GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 56: Register Map (Continued)

Address

Byte Register Bit

Signal Function

Register Bit Definition

1480

1481

1482

ASM Input Matrix (Signal Source for State 5

—State 8 Transition)

110:
111:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

DM1_0;
DM1_1

1483

1484

B9
1485

ASM Input Matrix (Signal Source for State 5

—State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1486

1487

ASM Input Matrix (Signal Source for State 5
—State 10 Transition), bits [1:0]

Note: These bits, along with register [1452],
select the signal source for State 5 to State

10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

BA

1488

1489

1490

ASM Input Matrix (Signal Source for State 6
—State 0 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1491

1492

1493

ASM Input Matrix (Signal Source for State 6
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1494

1495

BB

1496

ASM Input Matrix (Signal Source for State 6
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1497

1498

1499

ASM Input Matrix (Signal Source for State 6
—State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1500

1501

1502

ASM Input Matrix (Signal Source for State 6
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1503

BC

1504

1505

ASM Input Matrix (Signal Source for State 6
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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SLG46880/81 RENESAS

GreenPAK Programmable Mixed-Signal Matrix with Asynchronous
State Machine and Dual Supply

Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1506 000: VSS;
1507 001: 6Bit_Matrix_OUTO;
010: 6Bit_Matrix_OUT1;
ASM Input Matrix (Signal Source for State 6 {011: 6Bit_Matrix_OUT2;
—State 6 Transition) 100: DMO_O;
1508 101: DMO_1;
110: DM1_0;
111: DM1_1
BC =
1509 000: VSS;
1510 001: 6Bit_Matrix_OUTO;
010: 6Bit_Matrix_OUT1;
ASM Input Matrix (Signal Source for State 6 {011: 6Bit_Matrix_OUT2;
—State 7 Transition) 100: DMO_O;
1511 101: DMO_1;
110: DM1_0;
111: DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

BD

1512

1513

1514

ASM Input Matrix (Signal Source for State 6
—State 8 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1515

1516

1517

ASM Input Matrix (Signal Source for State 6
—State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1518

1519

BE

1520

ASM Input Matrix (Signal Source for State 6
—State 10 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1521

1522

1523

ASM Input Matrix (Signal Source for State 6
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1524

ASM Input Matrix (Signal Source for State 7
—State 10 Transition), bit [2]

Note: This bit, along with

registers [1559:1558], select the signal
source for State 7 to State 10 Transition

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1525

1526

1527

ASM Input Matrix (Signal Source for State 7
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

BF

1528

1529

1530

ASM Input Matrix (Signal Source for State 7
—State 0 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1531

1532

1533

ASM Input Matrix (Signal Source for State 7
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1534

1535

CoO

1536

ASM Input Matrix (Signal Source for State 7
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1537

1538

1539

ASM Input Matrix (Signal Source for State 7
—State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1540

1541

1542

ASM Input Matrix (Signal Source for State 7
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1543

C1

1544

1545

ASM Input Matrix (Signal Source for State 7
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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State Machine and Dual Supply

Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

C1

1546

1547

1548

ASM Input Matrix (Signal Source for State 7
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

DM1 1

1549

1550

1551

ASM Input Matrix (Signal Source for State 7
—State 7 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

C2

1552

1553

1554

ASM Input Matrix (Signal Source for State 7
—State 8 Transition)

000:
001:
010:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;

: 6Bit_Matrix_OUTZ2;
: DMO_O;
: DMO_1;

1555

1556

1557

ASM Input Matrix (Signal Source for State 7
—State 9 Transition)

110:
111:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

DM1_0;
DM1 1

1558

1559

ASM Input Matrix (Signal Source for State 7
—State 10 Transition), bits [1:0]

Note: These bits, along with register [1524],
select the signal source for State 7 to State
10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

C3

1560

1561

1562

ASM Input Matrix (Signal Source for State 8
—State 0 Transition)

000:

110:
111:

VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;
: DMO_1;

DM1_0;
DM1_1

1563

1564

1565

ASM Input Matrix (Signal Source for State 8
—State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1566

1567

c4

1568

ASM Input Matrix (Signal Source for State 8
—State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

c4

1569

1570

1571

ASM Input Matrix (Signal Source for State 8
—State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1572

1573

1574

ASM Input Matrix (Signal Source for State 8
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1575

C5

1576

1577

ASM Input Matrix (Signal Source for State 8
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1578

1579

1580

ASM Input Matrix (Signal Source for State 8
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1581

1582

1583

ASM Input Matrix (Signal Source for State 8
—State 7 Transition)

000
001:
010:
011:
100:
101:
110:
111:

1 VSS;

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

C6

1584

1585

1586

ASM Input Matrix (Signal Source for State 8
—State 8Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1587

1588

1589

ASM Input Matrix (Signal Source for State 8
—State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

C6

1590

1591

C7

1592

ASM Input Matrix (Signal Source for State 8
—State 10 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1593

1594

1595

ASM Input Matrix (Signal Source for State 8
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1596

ASM Input Matrix (Signal Source for State 9
—State 10 Transition), bit [2]

Note: This bit, along with

registers [1631:1630], select the signal
source for State 9 to State 10 Transition

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1597

1598

1599

ASM Input Matrix (Signal Source for State 9
—State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

111:

DM1_1
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State Machine and Dual Supply

Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

C8

1600

1601

1602

ASM Input Matrix (Signal Source for State 9

—State 0 Transition)

000:

110:
111:

VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;
: DMO_1;

DM1_0;
DM1_1

1603

1604

1605

ASM Input Matrix (Signal Source for State 9

—State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1606

1607

C9

1608

ASM Input Matrix (Signal Source for State 9

—State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

C9

1609

1610

1611

ASM Input Matrix (Signal Source for State 9
—State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1612

1613

1614

ASM Input Matrix (Signal Source for State 9
—State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1615

CA

1616

1617

ASM Input Matrix (Signal Source for State 9
—State 5 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1618

1619

1620

ASM Input Matrix (Signal Source for State 9
—State 6 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1621

1622

1623

ASM Input Matrix (Signal Source for State 9
—State 7 Transition)

000
001:
010:
011:
100:
101:
110:
111:

1 VSS;

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte Register Bit

Signal Function

Register Bit Definition

1624

1625

1626

ASM Input Matrix (Signal Source for State 9

—State 8 Transition)

110:
111:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

DM1_0;
DM1_1

CB
1627

1628

1629

ASM Input Matrix (Signal Source for State 9

—State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1630

CB
1631

ASM Input Matrix (Signal Source for State 9
—State 10 Transition), bits [1:0]

Note: These bits, along with register [1596],
select the signal source for State 9 to State

10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

CcC

1632

1633

1634

ASM Input Matrix (Signal Source for State 10
—State 0 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS;
6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

DMO_1;

DM1_0;

DM1_1

1635

1636

1637

ASM Input Matrix (Signal Source for State 10
—State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1638

1639

CD

1640

ASM Input Matrix (Signal Source for State 10
—State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1641

1642

1643

ASM Input Matrix (Signal Source for State
10 —State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1644

1645

1646

ASM Input Matrix (Signal Source for State
10 —State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1647

CE

1648

1649

ASM Input Matrix (Signal Source for State
10 —State 5 Transition)

11:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

DM1_1
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State Machine and Dual Supply

Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1650 000: VSS;
1651 001: 6Bit_Matrix_OUTO;
010: 6Bit_Matrix_OUT1;
ASM Input Matrix (Signal Source for State |011: 6Bit_Matrix_OUT2;
10 —State 6 Transition) 100: DMO_O;
1652 101: DMO_1;
110: DM1_0;
111: DM1_1
CE -
1653 000: VSS;
1654 001: 6Bit_Matrix_OUTO;
010: 6Bit_Matrix_OUT1;
ASM Input Matrix (Signal Source for State |011: 6Bit_Matrix_OUT2;
10 —State 7 Transition) 100: DMO_O;
1655 101: DMO_1;
110: DM1_0;
111: DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

CF

1656

1657

1658

ASM Input Matrix (Signal Source for State
10 —State 8 Transition)

000:

VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1659

1660

1661

ASM Input Matrix (Signal Source for State
10 —State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1662

1663

DO

1664

ASM Input Matrix (Signal Source for State
10 —State 10 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1665

1666

1667

ASM Input Matrix (Signal Source for State
10 —State 11 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1668

ASM Input Matrix (Signal Source for State 11
—State 10 Transition), bit [2]

Note: This bit, along with

registers [1703:1702], select the signal
source for State 11 to State 10 Transition

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

DO

1669

1670

1671

ASM Input Matrix (Signal Source for State
11 —State 11 Transition)

11:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

D1

1672

1673

1674

ASM Input Matrix (Signal Source for State
11 —State 0 Transition)

000:

VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1675

1676

1677

ASM Input Matrix (Signal Source for State
11 —State 1 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
: 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1678

1679

D2

1680

ASM Input Matrix (Signal Source for State
11 —State 2 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1681

1682

1683

ASM Input Matrix (Signal Source for State
11 —State 3 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1684

1685

1686

ASM Input Matrix (Signal Source for State
11 —State 4 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1687

D3

1688

1689

ASM Input Matrix (Signal Source for State
11 —State 5 Transition)

11:

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

D3

1690

1691

1692

ASM Input Matrix (Signal Source for State
11 —State 6 Transition)

000:

VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1693

1694

1695

ASM Input Matrix (Signal Source for State
11 —State 7 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

D4

1696

1697

1698

ASM Input Matrix (Signal Source for State
11 —State 8Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1699

1700

1701

ASM Input Matrix (Signal Source for State
11 —State 9 Transition)

1 VSS;

: 6Bit_Matrix_OUTO;
: 6Bit_Matrix_OUT1;
1 6Bit_Matrix_OUTZ2;
: DMO_O;

: DMO_1;

:DM1_0;

:DM1_1

1702

1703

ASM Input Matrix (Signal Source for State 11
—State 10 Transition), bits [1:0]

Note: These bits, along with register [1668],
select the signal source for State 11 to State
10 Transition

000
001:
010:
011:
100:
101
110:
111:

1 VSS;

6Bit_Matrix_OUTO;
6Bit_Matrix_OUT1;
6Bit_Matrix_OUTZ2;
DMO_0;

: DMO_1;

DM1_0;
DM1_1
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Table 56: Register Map (Continued)

Address

Byte

Register Bit

Signal Function

Register Bit Definition

D5

1704

1705

1706

1707

1708

1709

DMO_0 Configuration Register 0
INO of LUT3

REG_MATRIX_LUT3_INO_SEL[5:0]

1710

1711

D6

1712

1713

1714

1715

DMO_0 Configuration Register 0
IN1 of LUT3

REG_MATRIX_LUT3_IN1_SEL[5:0]

D6

1716

1717

1718

1719

D7

1720

1721

DMO_0 Configuration Register 0
IN2 of LUT3

REG_MATRIX_LUT3_IN2_SEL[5:0]

1722

1723

1724

1725

1726

1727

DMO_0 Configuration Register 0
DLY input from matrix

DM Delay input

D8

1728

1729

1730

1731

1732

1733

1734

1735

DMO_0 Configuration Register 0
Data of LUT3

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1736 REG_VAL_LUT2[0]
1737 DMO_0 Configuration Register 0 REG_VAL_LUT2[1]
1738 Data of LUT2 REG_VAL_LUT2[2]
1739 REG_VAL_LUT2[3]
1740 Clock source sel[3:0]
0000: 25M;
1741 0001: 25M/4;
1742 0010: 2.048M
0011: 2.048M/8;
D9 0100: 2.048M/64;
0101: 2.048M/512;
DMO_0 Configuration Register 0 8”? ggigﬁ/s
Clock source selection 1000: 2.048K/64:
1743 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
1744
1745
1746
1747 DMO0_0 Configuration Register 0 _
DA 1748 Data of Delay Data[7:0]
1749
1750
1751
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1752 00: bypass the initial
DMO_0 Configuration Register 0 01: initial 0
1753 DLY input initial selection 10: initial 1
11: initial 1
1754 0000: Both Edge Delay
1755 0001: Falling Edge Delay
0010: Rising Edge Delay
1756 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 0 0111: Falling Edge Freq Detect
DB DLY/CNT Function selection 1000: Rising Edge Freq Detect
1757 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
1758 DMO_0 Configuration Register 0 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
1759 DMO_0 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
1760
1761
1762 DMO_0 Configuration Register 1 ,
1763 INO of LUT3 REG_MATRIX_LUT3_INO_SEL[5:0]
DC
1764
1765
1766
1767
1768 DMO_0 Configuration Register 1 ,
1769 IN1 of LUT3 REG_MATRIX_LUT3_IN1_SEL[5:0]
DD
1770
1771
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1772
1773
bb 1774
DMO_0 Configuration Register .
1775 IN2 of LUT3 REG_MATRIX_LUT3_IN2_SEL[5:0]
1776
1777
1778
1779
DE 1780
DMO_0 Configuration Register .
1781 DLY input from matrix DM Delay input
1782
1783
1784 REG_VAL_LUT3J[0]
1785 REG_VAL_LUT3[1]
1786 REG_VAL_LUT3[2]
DE 1787 DMO_0 Configuration Register REG_VAL_LUT3[3]
1788 Data of LUT3 REG_VAL_LUT3[4]
1789 REG_VAL_LUT3[5]
1790 REG_VAL_LUT3[6]
1791 REG_VAL_LUT3[7]
1792 REG_VAL_LUT2[0]
1793 DMO_0 Configuration Register REG_VAL_LUTZ2[1]
1794 Data of LUT2 REG_VAL_LUT2[2]
1795 REG_VAL_LUT2[3]
1796 Clock source sel[3:0]
0000: 25M;
1797 0001: 25M/4;
1798 0010: 2.048M
0011: 2.048M/8;
EO 0100: 2.048M/64;
0101: 2.048M/512;
DMO_0 Configuration Register 1 0110_: 2.048K; .
Clock source selection 0111: 2.048K/8;
1000: 2.048K/64;
1799 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1800
1801
1802
1803 i i i
E1 DMO_0 Configuration Register 1 Data[7:0]
1804 Data of Delay
1805
1806
1807
1808 00: bypass the initial
DMO_0 Configuration Register 1 01: initial O
1809 DLY input initial selection 10: initial 1
11: initial 1
1810 0000: Both Edge Delay
1811 0001: Falling Edge Delay
0010: Rising Edge Delay
1812 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 1 0111: Falling Edge Freq Detect
E2 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1813 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
1814 DMO_0 Configuration Register 1 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
1815 DMO_0 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
1816
1817
1818 DMO_0 Configuration Register 2 _
1819 INO of LUT3 REG_MATRIX_LUT3_INO_SEL[5:0]
E3
1820
1821
1822
1823
1824 DMO_0 Configuration Register 2 _
1825 IN1 of LUT3 REG_MATRIX_LUT3_IN1_SEL[5:0]
E4
1826
1827
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1828
1829
= 1830 0_0 Conf 2
DMO_0 Configuration Register .
1831 IN2 of LUT3 REG_MATRIX_LUT3_IN2_SEL[5:0]
1832
1833
1834
1835
= 1836 0_0 Conf 2
DMO_0 Configuration Register .
1837 DLY input from matrix DM Delay input
1838
1839
1840 REG_VAL_LUT3J[0]
1841 REG_VAL_LUT3[1]
1842 REG_VAL_LUT3[2]
1843 DMO_0 Configuration Register 2 REG_VAL_LUT3([3]
E6
1844 Data of LUT3 REG_VAL_LUT3[4]
1845 REG_VAL_LUT3[5]
1846 REG_VAL_LUT3[6]
1847 REG_VAL_LUT3[7]
1848 REG_VAL_LUT2[0]
1849 DMO_0 Configuration Register 2 REG_VAL_LUTZ2[1]
1850 Data of LUT2 REG_VAL_LUT2[2]
1851 REG_VAL_LUT2[3]
1852 Clock source sel[3:0]
0000: 25M;
1853 0001: 25M/4;
1854 0010: 2.048M
0011: 2.048M/8;
E7 0100: 2.048M/64;
0101: 2.048M/512;
DMO_0 Configuration Register 2 0110_: 2.048K; .
Clock source selection 0111: 2.048K/8,
1000: 2.048K/64;
1855 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
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Address Signal Function Register Bit Definition
Byte Register Bit
1856
1857
1858
1859 i i i
E8 DMO_0 Configuration Register 2 Data[7:0]
1860 Data of Delay
1861
1862
1863
1864 00: bypass the initial
DMO_0 Configuration Register 2 01: initial O
1865 DLY input initial selection 10: initial 1
11: initial 1
1866 0000: Both Edge Delay
1867 0001: Falling Edge Delay
0010: Rising Edge Delay
1868 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 2 0111: Falling Edge Freq Detect
E9 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1869 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
1870 DMO_0 Configuration Register 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
1871 DMO_0 Configuration Register 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
1872
1873
1874 DMO_0 Configuration Register _
1875 INO of LUT3 REG_MATRIX_LUT3_INO_SEL[5:0]
EA
1876
1877
1878
1879
1880 DMO_0 Configuration Register _
1881 IN1 of LUT3 REG_MATRIX_LUT3_IN1_SEL[5:0]
EB
1882
1883
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1884
1885
= 1886 0_0 Conf 3
DMO_0 Configuration Register .
1887 IN2 of LUT3 REG_MATRIX_LUT3_IN2_SEL[5:0]
1888
1889
1890
1891
EC 1892
DMO_0 Configuration Register 3 .
1893 DLY input from matrix DM Delay input
1894
1895
1896 REG_VAL_LUT3J[0]
1897 REG_VAL_LUT3[1]
1898 REG_VAL_LUT3[2]
1899 DMO_0 Configuration Register 3 REG_VAL_LUT3[3]
ED
1900 Data of LUT3 REG_VAL_LUT3[4]
1901 REG_VAL_LUT3[5]
1902 REG_VAL_LUT3[6]
1903 REG_VAL_LUT3[7]
1904 REG_VAL_LUTZ2[0]
1905 DMO_0 Configuration Register 3 REG_VAL_LUTZ2[1]
1906 Data of LUT2 REG_VAL_LUT2[2]
1907 REG_VAL_LUT2[3]
1908 Clock source sel[3:0]
0000: 25M;
1909 0001: 25M/4;
1910 0010: 2.048M
0011: 2.048M/8;
EE 0100: 2.048M/64;
0101: 2.048M/512;
DMO_0 Configuration Register 3 0110_: 2.048K, .
Clock source selection 0111: 2.048K/8,
1000: 2.048K/64;
1911 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
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Address Signal Function Register Bit Definition
Byte Register Bit
1912
1913
1914
1915 i i i
EF DMO_0 Configuration Register 3 Data[7:0]
1916 Data of Delay
1917
1918
1919
1920 00: bypass the initial
DMO_0 Configuration Register 3 01: initial O
1921 DLY input initial selection 10: initial 1
11: initial 1
1922 0000: Both Edge Delay
1923 0001: Falling Edge Delay
0010: Rising Edge Delay
1924 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 3 0111: Falling Edge Freq Detect
FO DLY/CNT Function selection 1000: Rising Edge Freq Detect
1925 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
1926 DMO_0 Configuration Register 3 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
1927 DMO_0 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
1928
1929
1930 DMO_0 Configuration Register 4 _
1931 INO of LUT3 REG_MATRIX_LUT3_INO_SEL[5:0]
F1
1932
1933
1934
1935
1936 DMO_0 Configuration Register 4 _
1937 IN1 of LUT3 REG_MATRIX_LUT3_IN1_SEL[5:0]
F2
1938
1939
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
1940
1941
F2 1942
DMO_0 Configuration Register 4 .
1943 IN2 of LUT3 REG_MATRIX_LUT3_IN2_SEL[5:0]
1944
1945
1946
1947
F3 1948
DMO_0 Configuration Register 4 .
1949 DLY input from matrix DM Delay input
1950
1951
1952 REG_VAL_LUT3J[0]
1953 REG_VAL_LUT3[1]
1954 REG_VAL_LUT3[2]
1955 DMO_0 Configuration Register 4 REG_VAL_LUT3([3]
F4
1956 Data of LUT3 REG_VAL_LUT3[4]
1957 REG_VAL_LUT3[5]
1958 REG_VAL_LUT3[6]
1959 REG_VAL_LUT3[7]
1960 REG_VAL_LUTZ2[0]
1961 DMO_0 Configuration Register 4 REG_VAL_LUTZ2[1]
1962 Data of LUT2 REG_VAL_LUT2[2]
1963 REG_VAL_LUTZ2[3]
1964 Clock source sel[3:0]
0000: 25M;
1965 0001: 25M/4;
1966 0010: 2.048M
0011: 2.048M/8;
F5 0100: 2.048M/64;
0101: 2.048M/512;
DMO_0 Configuration Register 4 0110_: 2.048K; .
Clock source selection 0111: 2.048K/8,
1000: 2.048K/64;
1967 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
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Address Signal Function Register Bit Definition
Byte Register Bit
1968
1969
1970
1971 i i i
F6 DMO_0 Configuration Register 4 Data[7:0]
1972 Data of Delay
1973
1974
1975
1976 00: bypass the initial
DMO_0 Configuration Register 4 01: initial O
1977 DLY input initial selection 10: initial 1
11: initial 1
1978 0000: Both Edge Delay
1979 0001: Falling Edge Delay
0010: Rising Edge Delay
1980 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 4 0111: Falling Edge Freq Detect
F7 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1981 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
1982 DMO_0 Configuration Register 4 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
1983 DMO_0 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
1984
1985
1986 DMO_0 Configuration Register 5 _
1987 INO of LUT3 REG_MATRIX_LUT3_INO_SEL[5:0]
F8
1988
1989
1990
1991
1992 DMO_0 Configuration Register 5 _
1993 IN1 of LUT3 REG_MATRIX_LUT3_IN1_SEL[5:0]
F9
1994
1995
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Address Signal Function Register Bit Definition
Byte Register Bit
1996
1997
F9 1998
DMO_0 Configuration Register 5 .
1999 IN2 of LUT3 REG_MATRIX_LUT3_IN2_SEL[5:0]
2000
2001
2002
2003
FA 2004 0 0 Conf
DMO_0 Configuration Register 5 .
2005 DLY input from matrix DM Delay input
2006
2007
2008 REG_VAL_LUT3J[0]
2009 REG_VAL_LUT3[1]
2010 REG_VAL_LUT3[2]
2011 DMO_0 Configuration Register 5 REG_VAL_LUT3[3]
FB
2012 Data of LUT3 REG_VAL_LUT3[4]
2013 REG_VAL_LUT3[5]
2014 REG_VAL_LUT3[6]
2015 REG_VAL_LUT3[7]
2016 REG_VAL_LUTZ2[0]
2017 DMO_0 Configuration Register 5 REG_VAL_LUT2[1]
2018 Data of LUT2 REG_VAL_LUT2[2]
2019 REG_VAL_LUTZ2[3]
2020 Clock source sel[3:0]
0000: 25M;
2021 0001: 25M/4;
2022 0010: 2.048M
0011: 2.048M/8;
FC 0100: 2.048M/64;
0101: 2.048M/512;
DMO_0 Configuration Register 5 0110_: 2.048K, .
Clock source selection 0111: 2.048K/8;
1000: 2.048K/64;
2023 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2024
2025
2026
2027 i i i
FD DMO_0 Configuration Register 5 Data[7:0]
2028 Data of Delay
2029
2030
2031
2032 00: bypass the initial
DMO_0 Configuration Register 5 01: initial O
2033 DLY input initial selection 10: initial 1
11: initial 1
2034 0000: Both Edge Delay
2035 0001: Falling Edge Delay
0010: Rising Edge Delay
2036 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 5 0111: Falling Edge Freq Detect
FE DLY/CNT Function selection 1000: Rising Edge Freq Detect
20 1001: Both Edge Detect
37 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2038 DMO_0 Configuration Register 5 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2039 DMO_0 Configuration Register 5 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
2040
2041
2042
2043
FF Reserved
2044
2045
2046
2047
2048
2049
2050 DMO_1 Configuration Register 0 ,
100 2051 INO of LUT3 REG_MATRIX_LUT3_INO_SEL[5:0]
2052
2053
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2054
100
2055
2056 DMO_1 Configuration Register 0 ,
5057 N1 OF LUT3 REG_MATRIX_LUT3_IN1_SEL[5:0]
2058
2059
101
2060
2061
2062 DMO_1 Configuration Register 0 ,
5063 IN2 O LUT3 REG_MATRIX_LUT3_IN2_SEL[5:0]
2064
2065
2066
2067
102 2068
DMO_1 Configuration Register 0 .
2069 DLY input from matrix DM Delay input
2070
2071
2072 REG_VAL_LUT3[0]
2073 REG_VAL_LUT3[1]
2074 REG_VAL_LUT3[2]
2075 DMO_1 Configuration Register 0 REG_VAL_LUT3[3]
103
2076 Data of LUT3 REG_VAL_LUT3[4]
2077 REG_VAL_LUT3[5]
2078 REG_VAL_LUT3[6]
2079 REG_VAL_LUT3[7]
2080 REG_VAL_LUT2[0]
2081 DMO_1 Configuration Register 0 REG_VAL_LUTZ2[1]
104
2082 Data of LUT2 REG_VAL_LUT2[2]
2083 REG_VAL_LUT2[3]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2084 Clock source sel[3:0]
0000: 25M;
2085 0001: 25M/4;
2086 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Sonfuaten Regter © o111 2 04a
1000: 2.048K/64;
2087 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2088
2089
2090
2091 i i i
105 DMO_1 Configuration Register 0 Data[7:0]
2092 Data of Delay
2093
2094
2095
2096 00: bypass the initial
DMO_1 Configuration Register 0 01: initial O
2097 DLY input initial selection 10: initial 1
11: initial 1
2098 0000: Both Edge Delay
2099 0001: Falling Edge Delay
0010: Rising Edge Delay
2100 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 0 0111: Falling Edge Freq Detect
106 DLY/CNT Function selection 1000: Rising Edge Freq Detect
2101 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2102 DMO_1 Configuration Register 0 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2103 DMO_1 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2104
2105

2106 DMO_1 Configuration Register 1
2107 INO of LUT3

2108
2109

REG_MATRIX_LUT3_INO_SEL[5:0]
107

2110
2111

2112 DMO_1 Configuration Register 1
2113 IN1 of LUT3

2114
2115

REG_MATRIX_LUT3_IN1_SEL[5:0]

108
2116

2117

2118 DMO_1 Configuration Register 1
2119 IN2 of LUT3

2120
2121

REG_MATRIX_LUT3_IN2_SEL[5:0]

2122
2123

2124 DMO_1 Configuration Register 1
2125 DLY input from matrix

2126
2127

109

DM Delay input

2128 REG_VAL_LUT3[0]

2129 REG_VAL_LUT3[1]

2130 REG_VAL_LUT3[2]

10A 2131 DMO_1 Configuration Register 1 REG_VAL_LUT3([3]

2132 Data of LUT3 REG_VAL_LUT3[4]

2133 REG_VAL_LUT3[5]

2134 REG_VAL_LUT3[6]

2135 REG_VAL_LUT3[7]

2136 REG_VAL_LUT2[0]

108 2137 DMO_1 Configuration Register 1 REG_VAL_LUT2[1]

2138 Data of LUT2 REG_VAL_LUT2[2]

2139 REG_VAL_LUT2[3]
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Address Signal Function Register Bit Definition
Byte Register Bit
2140 Clock source sel[3:0]
0000: 25M;
2141 0001: 25M/4;
2142 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Sonfuaten Regster 1 o112 0aas
1000: 2.048K/64;
2143 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2144
2145
2146
2147 i i i
10C DMO_1 Configuration Register 1 Data[7:0]
2148 Data of Delay
2149
2150
2151
2152 00: bypass the initial
DMO_1 Configuration Register 1 01: initial O
2153 DLY input initial selection 10: initial 1
11: initial 1
2154 0000: Both Edge Delay
2155 0001: Falling Edge Delay
0010: Rising Edge Delay
2156 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 1 0111: Falling Edge Freq Detect
10D DLY/CNT Function selection 1000: Rising Edge Freq Detect
21 1001: Both Edge Detect
57 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2158 DMO_1 Configuration Register 1 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2159 DMO_1 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2160
2161

2162 DMO_1 Configuration Register 2
2163 INO of LUT3

2164
2165

REG_MATRIX_LUT3_INO_SEL[5:0]
10E

2166
2167

2168 DMO_1 Configuration Register 2
2169 IN1 of LUT3

2170
2171

REG_MATRIX_LUT3_IN1_SEL[5:0]

10F
2172

2173

2174 DMO_1 Configuration Register 2
2175 IN2 of LUT3

2176
2177

REG_MATRIX_LUT3_IN2_SEL[5:0]

2178
2179

2180 DMO_1 Configuration Register 2
2181 DLY input from matrix

2182
2183

110

DM Delay input

2184 REG_VAL_LUT3[0]

2185 REG_VAL_LUT3[1]

2186 REG_VAL_LUT3[2]

11 2187 DMO_1 Configuration Register 2 REG_VAL_LUT3([3]

2188 Data of LUT3 REG_VAL_LUT3[4]

2189 REG_VAL_LUT3[5]

2190 REG_VAL_LUT3[6]

2191 REG_VAL_LUT3[7]

2192 REG_VAL_LUTZ2[0]

112 2193 DMO_1 Configuration Register 2 REG_VAL_LUT2[1]

2194 Data of LUT2 REG_VAL_LUT2[2]

2195 REG_VAL_LUTZ2[3]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2196 Clock source sel[3:0]
0000: 25M;
2197 0001: 25M/4;
2198 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Sonfguaten Regster 2 o111 2 0aas
1000: 2.048K/64;
2199 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2200
2201
2202
2203 i i i
13 DMO_1 Configuration Register 2 Data[7:0]
2204 Data of Delay
2205
2206
2207
2208 00: bypass the initial
DMO_1 Configuration Register 2 01: initial O
2209 DLY input initial selection 10: initial 1
11: initial 1
2210 0000: Both Edge Delay
2211 0001: Falling Edge Delay
0010: Rising Edge Delay
2212 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 2 0111: Falling Edge Freq Detect
114 DLY/CNT Function selection 1000: Rising Edge Freq Detect
2213 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2214 DMO_1 Configuration Register 2 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2215 DMO_1 Configuration Register 2 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2216
2217

2218 DMO_1 Configuration Register 3
2219 INO of LUT3

2220
2221

REG_MATRIX_LUT3_INO_SEL[5:0]
115

2222
2223

2224 DMO_1 Configuration Register 3
2225 IN1 of LUT3

2226
2227

REG_MATRIX_LUT3_IN1_SEL[5:0]

116
2228

2229

2230 DMO_1 Configuration Register 3
2231 IN2 of LUT3

2232
2233

REG_MATRIX_LUT3_IN2_SEL[5:0]

2234
2235

2236 DMO_1 Configuration Register 3
2237 DLY input from matrix

2238
2239

117

DM Delay input

2240 REG_VAL_LUT3[0]

2241 REG_VAL_LUT3[1]

2242 REG_VAL_LUT3[2]

18 2243 DMO_1 Configuration Register 3 REG_VAL_LUT3([3]

2044 Data of LUT3 REG_VAL_LUT3[4]

2245 REG_VAL_LUT3[5]

2246 REG_VAL_LUT3[6]

2247 REG_VAL_LUT3[7]

2248 REG_VAL_LUT2[0]

19 2249 DMO_1 Configuration Register 3 REG_VAL_LUT2[1]

2250 Data of LUT2 REG_VAL_LUT2[2]

2251 REG_VAL_LUTZ2[3]
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Address Signal Function Register Bit Definition
Byte Register Bit
2252 Clock source sel[3:0]
0000: 25M;
2253 0001: 25M/4;
2254 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Sonfguaten Regter3 o111 2 0aa
1000: 2.048K/64;
2255 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2256
2257
2258
2259 i i i
1A DMO_1 Configuration Register 3 Data[7:0]
2260 Data of Delay
2261
2262
2263
2264 00: bypass the initial
DMO_1 Configuration Register 3 01: initial O
2265 DLY input initial selection 10: initial 1
11: initial 1
2266 0000: Both Edge Delay
2267 0001: Falling Edge Delay
0010: Rising Edge Delay
2268 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 3 0111: Falling Edge Freq Detect
1B DLY/CNT Function selection 1000: Rising Edge Freq Detect
2269 1001: Both Edge Detect
6 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2970 DMO_1 Configuration Register 3 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2971 DMO_1 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Address Signal Function Register Bit Definition
Byte Register Bit

2272
2273

2274 DMO_1 Configuration Register 4
2975 INO of LUT3

2276
2277

REG_MATRIX_LUT3_INO_SEL[5:0]
11C

2278
2279

2280 DMO_1 Configuration Register 4
2281 IN1 of LUT3

2282
2283

REG_MATRIX_LUT3_IN1_SEL[5:0]

11D
2284

2285

2286 DMO_1 Configuration Register 4
2287 IN2 of LUT3

2288
2289

REG_MATRIX_LUT3_IN2_SEL[5:0]

2290
2291

2292 DMO_1 Configuration Register 4
2293 DLY input from matrix

2294
2295

1E

DM Delay input

2296 REG_VAL_LUT3[0]

2297 REG_VAL_LUT3[1]

2298 REG_VAL_LUT3[2]

1E 2299 DMO_1 Configuration Register 4 REG_VAL_LUT3([3]

2300 Data of LUT3 REG_VAL_LUT3[4]

2301 REG_VAL_LUT3[5]

2302 REG_VAL_LUT3[6]

2303 REG_VAL_LUT3[7]

2304 REG_VAL_LUT2[0]

120 2305 DMO_1 Configuration Register 4 REG_VAL_LUT2[1]

2306 Data of LUT2 REG_VAL_LUT2[2]

2307 REG_VAL_LUTZ2[3]
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Address Signal Function Register Bit Definition
Byte Register Bit
2308 Clock source sel[3:0]
0000: 25M;
2309 0001: 25M/4;
2310 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Sonfuaten Regster ¢ o112 0aas
1000: 2.048K/64;
2311 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2312
2313
2314
2315 i i i
121 DMO_1 Configuration Register 4 Data[7:0]
2316 Data of Delay
2317
2318
2319
2320 00: bypass the initial
DMO_1 Configuration Register 4 01: initial O
2321 DLY input initial selection 10: initial 1
11: initial 1
2322 0000: Both Edge Delay
2323 0001: Falling Edge Delay
0010: Rising Edge Delay
2324 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 4 0111: Falling Edge Freq Detect
122 DLY/CNT Function selection 1000: Rising Edge Freq Detect
232 1001: Both Edge Detect
325 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2326 DMO_1 Configuration Register 4 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2397 DMO_1 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Address Signal Function Register Bit Definition
Byte Register Bit

2328
2329

2330 DMO_1 Configuration Register 5
2331 INO of LUT3

2332
2333

REG_MATRIX_LUT3_INO_SEL[5:0]
123

2334
2335

2336 DMO_1 Configuration Register 5
2337 IN1 of LUT3

2338
2339

REG_MATRIX_LUT3_IN1_SEL[5:0]

124
2340

2341

2342 DMO_1 Configuration Register 5
2343 IN2 of LUT3

2344
2345

REG_MATRIX_LUT3_IN2_SEL[5:0]

2346
2347

2348 DMO_1 Configuration Register 5
2349 DLY input from matrix

2350
2351

125

DM Delay input

2352 REG_VAL_LUT3[0]

2353 REG_VAL_LUT3[1]

2354 REG_VAL_LUT3[2]

126 2355 DMO_1 Configuration Register 5 REG_VAL_LUT3([3]

2356 Data of LUT3 REG_VAL_LUT3[4]

2357 REG_VAL_LUT3[5]

2358 REG_VAL_LUT3[6]

2359 REG_VAL_LUT3[7]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2360 REG_VAL_LUT2[0]
2361 DMO_1 Configuration Register 5 REG_VAL_LUT2[1]
2362 Data of LUT2 REG_VAL_LUT2[2]
2363 REG_VAL_LUT2[3]
2364 Clock source sel[3:0]
0000: 25M;
2365 0001: 25M/4;
2366 0010: 2.048M
0011: 2.048M/8;
127 0100: 2.048M/64;
0101: 2.048M/512;
DMO_1 Configuration Register 5 8”? 3823@8
Clock source selection 1000: 2.048K/64:

2367 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;

1111: External

2368
2369
2370
2371 DMO_1 Configuration Register 5 _
128 2372 Data of Delay Data[7:0]
2373
2374
2375
2376 00: bypass the initial
DMO_1 Configuration Register 5 01: initial 0
2377 DLY input initial selection 10: initial 1
11: initial 1
2378 0000: Both Edge Delay
2379 0001: Falling Edge Delay
0010: Rising Edge Delay
2380 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
129 0110: Both Edge Freq Detect
DMO_1 Configuration Register 5 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
2381 1001: Both Edge Detect
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2382 DMO_1 Configuration Register 5 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
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Address Signal Function Register Bit Definition
Byte Register Bit
129 2383 DMO_1 Conf[guration Re_gister 5 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
2384
2385
2386 i i i
. — %1&%8%“'9”““0“ Register 0 REG_MATRIX_LUT3_INO_SEL[5:0]
2388
2389
2390
2391
2222 Rl'\q'1o—f°|_8$gf'9”rat'°“ Register 0 REG_MATRIX_LUT3_IN1_SEL[5:0]
2394
128 2395
2396
2397
zg:g m%ol_ﬁgﬂguram“ Register 0 REG_MATRIX_LUT3_IN2_SEL[5:0]
2400
2401
2402
2 uaton R
|31 Coniraton Rogiser © o Doty pu
2406
2407
2408 REG_VAL_LUT3[0]
2409 REG_VAL_LUT3[1]
2410 REG_VAL_LUT3[2]
12D 2411 DM1_0 Configuration Register 0 REG_VAL_LUT3[3]
2412 Data of LUT3 REG_VAL_LUT3[4]
2413 REG_VAL_LUT3[5]
2414 REG_VAL_LUT3[6]
2415 REG_VAL_LUT3[7]
2416 REG_VAL_LUT2[0]
12E 2417 DM1_0 Configuration Register 0 REG_VAL_LUT2[1]
2418 Data of LUT2 REG_VAL_LUT2[2]
2419 REG_VAL_LUT2[3]
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Address Signal Function Register Bit Definition
Byte Register Bit
2420 Clock source sel[3:0]
0000: 25M;
2421 0001: 25M/4;
2422 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
U0 Confguaten Regter © o111 204
1000: 2.048K/64;
2423 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2424
2425
2426
2427 i i i
19F DM1_0 Configuration Register 0 Data[7:0]
2428 Data of Delay
2429
2430
2431
2432 00: bypass the initial
DM1_0 Configuration Register 0 01: initial O
2433 DLY input initial selection 10: initial 1
11: initial 1
2434 0000: Both Edge Delay
2435 0001: Falling Edge Delay
0010: Rising Edge Delay
2436 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 0 0111: Falling Edge Freq Detect
130 DLY/CNT Function selection 1000: Rising Edge Freq Detect
2 1001: Both Edge Detect
437 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2438 DM1_0 Configuration Register 0 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2439 DM1_0 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2440
2441

2442 DM1_0 Configuration Register 1
2443 INO of LUT3

2444
2445

REG_MATRIX_LUT3_INO_SEL[5:0]
131

2446
2447

2448 DM1_0 Configuration Register 1
2449 IN1 Of LUT3

2450
2451

REG_MATRIX_LUT3_IN1_SEL[5:0]

132
2452

2453

2454 DM1_0 Configuration Register 1
2455 IN2 of LUT3

2456
2457

REG_MATRIX_LUT3_IN2_SEL[5:0]

2458
2459

2460 DM1_0 Configuration Register 1
2461 DLY input from matrix

2462
2463

133

DM Delay input

2464 REG_VAL_LUT3[0]

2465 REG_VAL_LUT3[1]

2466 REG_VAL_LUT3[2]

134 2467 DM1_0 Configuration Register 1 REG_VAL_LUT3([3]

2468 Data of LUT3 REG_VAL_LUT3[4]

2469 REG_VAL_LUT3[5]

2470 REG_VAL_LUT3[6]

2471 REG_VAL_LUT3[7]

2472 REG_VAL_LUT2[0]

135 2473 DM1_0 Configuration Register 1 REG_VAL_LUT2[1]

2474 Data of LUT2 REG_VAL_LUT2[2]

2475 REG_VAL_LUTZ2[3]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2476 Clock source sel[3:0]
0000: 25M;
2417 0001: 25M/4;
2478 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
U0 Confluaten Regster 1 ov11:204as
1000: 2.048K/64;
2479 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2480
2481
2482
2483 i i i
136 DM1_0 Configuration Register 1 Data[7:0]
2484 Data of Delay
2485
2486
2487
2488 00: bypass the initial
DM1_0 Configuration Register 1 01: initial O
2489 DLY input initial selection 10: initial 1
11: initial 1
2490 0000: Both Edge Delay
2491 0001: Falling Edge Delay
0010: Rising Edge Delay
2492 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 1 0111: Falling Edge Freq Detect
137 DLY/CNT Function selection 1000: Rising Edge Freq Detect
2493 1001: Both Edge Detect
49 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2494 DM1_0 Configuration Register 1 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2495 DM1_0 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2496
2497

2498 DM1_0 Configuration Register 2
2499 INO of LUT3

2500
2501

REG_MATRIX_LUT3_INO_SEL[5:0]
138

2502
2503

2504 DM1_0 Configuration Register 2
2505 IN1 Of LUT3

2506
2507

REG_MATRIX_LUT3_IN1_SEL[5:0]

139
2508

2509

2510 DM1_0 Configuration Register 2
2511 IN2 of LUT3

2512
2513

REG_MATRIX_LUT3_IN2_SEL[5:0]

2514
2515

2516 DM1_0 Configuration Register 2
2517 DLY input from matrix

2518
2519

13A

DM Delay input

2520 REG_VAL_LUT3[0]

2521 REG_VAL_LUT3[1]

2522 REG_VAL_LUT3[2]

138 2523 DM1_0 Configuration Register 2 REG_VAL_LUT3([3]

2504 Data of LUT3 REG_VAL_LUT3[4]

2525 REG_VAL_LUT3[5]

2526 REG_VAL_LUT3[6]

2527 REG_VAL_LUT3[7]

2528 REG_VAL_LUT2[0]

13C 2529 DM1_0 Configuration Register 2 REG_VAL_LUT2[1]

2530 Data of LUT2 REG_VAL_LUT2[2]

2531 REG_VAL_LUT2[3]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2532 Clock source sel[3:0]
0000: 25M;
2533 0001: 25M/4;
2534 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Confguaten Regter 2 o112 0aa
1000: 2.048K/64;
2535 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2536
2537
2538
2539 i i i
13D DM1_0 Configuration Register 2 Data[7:0]
2540 Data of Delay
2541
2542
2543
2544 00: bypass the initial
DM1_0 Configuration Register 2 01: initial O
2545 DLY input initial selection 10: initial 1
11: initial 1
2546 0000: Both Edge Delay
2547 0001: Falling Edge Delay
0010: Rising Edge Delay
2548 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 2 0111: Falling Edge Freq Detect
13E DLY/CNT Function selection 1000: Rising Edge Freq Detect
2549 1001: Both Edge Detect
54 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2550 DM1_0 Configuration Register 2 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2551 DM1_0 Configuration Register 2 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2552
2553

2554 DM1_0 Configuration Register 3
2555 INO of LUT3

2556
2557

REG_MATRIX_LUT3_INO_SEL[5:0]
13F

2558
2559

2560 DM1_0 Configuration Register 3
2561 IN1 of LUT3

2562
2563

REG_MATRIX_LUT3_IN1_SEL[5:0]

140
2564

2565

2566 DM1_0 Configuration Register 3
2567 IN2 of LUT3

2568
2569

REG_MATRIX_LUT3_IN2_SEL[5:0]

2570
2571

2572 DM1_0 Configuration Register 3
2573 DLY input from matrix

2574
2575

141

DM Delay input

2576 REG_VAL_LUT3[0]

2577 REG_VAL_LUT3[1]

2578 REG_VAL_LUT3[2]

142 2579 DM1_0 Configuration Register 3 REG_VAL_LUT3([3]

2580 Data of LUT3 REG_VAL_LUT3[4]

2581 REG_VAL_LUT3[5]

2582 REG_VAL_LUT3[6]

2583 REG_VAL_LUT3[7]

2584 REG_VAL_LUTZ2[0]

143 2585 DM1_0 Configuration Register 3 REG_VAL_LUT2[1]

2586 Data of LUT2 REG_VAL_LUT2[2]

2587 REG_VAL_LUTZ2[3]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2588 Clock source sel[3:0]
0000: 25M;
2589 0001: 25M/4;
2590 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Confuaten Regster 3 o111 2 04a
1000: 2.048K/64;
2591 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2592
2593
2594
2595 i i i
144 DM1_0 Configuration Register 3 Data[7:0]
2596 Data of Delay
2597
2598
2599
2600 00: bypass the initial
DM1_0 Configuration Register 3 01: initial O
2601 DLY input initial selection 10: initial 1
11: initial 1
2602 0000: Both Edge Delay
2603 0001: Falling Edge Delay
0010: Rising Edge Delay
2604 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 3 0111: Falling Edge Freq Detect
145 DLY/CNT Function selection 1000: Rising Edge Freq Detect
260 1001: Both Edge Detect
605 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2606 DM1_0 Configuration Register 3 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2607 DM1_0 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2608
2609

2610 DM1_0 Configuration Register 4
2611 INO of LUT3

2612
2613

REG_MATRIX_LUT3_INO_SEL[5:0]
146

2614
2615

2616 DM1_0 Configuration Register 4
2617 IN1 of LUT3

2618
2619

REG_MATRIX_LUT3_IN1_SEL[5:0]

147
2620

2621

2622 DM1_0 Configuration Register 4
2623 IN2 of LUT3

2624
2625

REG_MATRIX_LUT3_IN2_SEL[5:0]

2626
2627

2628 DM1_0 Configuration Register 4
2629 DLY input from matrix

2630
2631

148

DM Delay input

2632 REG_VAL_LUT3[0]

2633 REG_VAL_LUT3[1]

2634 REG_VAL_LUT3[2]

149 2635 DM1_0 Configuration Register 4 REG_VAL_LUT3([3]

2636 Data of LUT3 REG_VAL_LUT3[4]

2637 REG_VAL_LUT3[5]

2638 REG_VAL_LUT3[6]

2639 REG_VAL_LUT3[7]

2640 REG_VAL_LUT2[0]

14A 2641 DM1_0 Configuration Register 4 REG_VAL_LUT2[1]

2642 Data of LUT2 REG_VAL_LUT2[2]

2643 REG_VAL_LUT2[3]
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit
2644 Clock source sel[3:0]
0000: 25M;
2645 0001: 25M/4;
2646 0010: 2.048M
0011: 2.048M/8;
0100: 2.048M/64;
0101: 2.048M/512;
i . . 0110: 2.048K;
QU0 Confuaten Regster 4 o111 2 04as
1000: 2.048K/64;
2647 1001: 2.048K/512;
1010: 2.048K/4096
1011: 2.048K/32768;
1100: 2.048K/262144;
1101: CNT_END;
1110: External;
1111: External
2648
2649
2650
2651 i i i
14B DM1_0 Configuration Register 4 Data[7:0]
2652 Data of Delay
2653
2654
2655
2656 00: bypass the initial
DM1_0 Configuration Register 4 01: initial O
2657 DLY input initial selection 10: initial 1
11: initial 1
2658 0000: Both Edge Delay
2659 0001: Falling Edge Delay
0010: Rising Edge Delay
2660 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 4 0111: Falling Edge Freq Detect
14C DLY/CNT Function selection 1000: Rising Edge Freq Detect
2661 1001: Both Edge Detect
66 1010 Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: High Level Reset CNT
2662 DM1_0 Configuration Register 4 0: from LUT3
MUX1 selection for LUT2 1: from matrix (DLY IN)
2663 DM1_0 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from LUT3
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Table 56: Register Map (Continued)

Address Signal Function Register Bit Definition
Byte Register Bit

2664
2665

2666 DM1_0 Configuration Register 5
2667 INO of LUT3

2668
2669

REG_MATRIX_LUT3_INO_SEL[5:0]
14D

2670
2671

2672 DM1_0 Configuration Register 5
2673 IN1