512K x 36, 1M x 18

2.5V Synchronous ZBT™ SRAMs
2.5V /O, Burst Counter
Pipelined Outputs

i

AS8C163631
AS8C161831

Features

]
*

*

L I S I N Y

512K x 36, 1M x 18 memory configurations

Supports high performance system speed - 200 MHz
(32 ns Clock-to-Data Access)

ZBT™ Feature - No dead cycles between write and read
cycles

Internally synchronized output buffer enable eliminates the
need to control OE

Single R/W (READ/WRITE) control pin

Positive clock-edge triggered address, data, and control
signal registers for fully pipelined applications

4-word burst capability (interleaved or linear)

Individual byte write (BW1 - BW4) control (May tie active)
Three chip enables for simple depth expansion

2.5V power supply (£5%)

2.5V 1/O Supply (Vbpa)

Power down controlled by ZZ input

Boundary Scan JTAG Interface (IEEE 1149 1 Compliant)
Packaged in a JEDEC standard 100-pin plastic thin quad
flatpack (TQFP)

Description

The ASBC163631/1831 are 25V high-speed 18,874,368-bit
(18 Megabit) synchronous SRAMs. They are designedtoeliminate dead
bus cycles when tuming the bus around between reads and writes, or
writesand reads Thus, they have been given the name ZBT™, or Zero
Bus Turnaround

Address and control signals are applied to the SRAM during one
clock cycle, and two cycles later the associated data cycle occurs, be it
read or write

The ASBC163631/1831 containdata l/O, address and control signal
registers Qulputenableistheonly asynchronoussignal andcanbe used
todisable the outputs atany given time

A Clock Enable CEN pin allows operation ofthe - AS8C163631/1831
tobesuspendedaslongasnecessary Allsynchronousinputsareignored
when (CEN)is highandthe internal device registers will hold their previous
values.

There are three chip enable pins (CE1, CE2, CE2) that allow the
usertodeselectthe device when desired If any oneofthesethresisnot
assertedwhen ADV/LDislow, no new memoryoperation can beinitiated

Pin Description Summary

Ao-Arg Address Inputs Input Synchronous
CE,, CE2, CE2 Chip Enables Input Synchronous
OE Oufput Enable Input Asynchronous
RAW Read/Write Signel Input Synchronous
CEN Clock Enable fnpul Synchronous
BW:, BWe2, BW3, BWi Individual Byle Write Selects Input Synchronous
ClK Clock Input NA
ADV/LD Advance burst address / Load new address Input Synchronous
B0 Linear / Interteaved Burst Order Input Stalic
™S Test Mode Select Input NA
D! Test Data Input Input NA
TCK Test Clock inpul /A
0O Test Data Input Oulput NA
TRST JTAG Reset (Optional) input Asynchronous
Iz Sleep Mode Input Synchronous
Y0o-lOar, VOPi-f0ra Data Input / Oufput Vo Synchronous
Veo, Voo Core Power, /O Power Supply Slatic
Vss Ground Supply Static
LkE R

OCTOBER 2010

DSC-5313/09



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs

Commercial Temperature Range

Description (cont.)
However, any pending data fransfers (reads or writes) will be completed
Thedatabuswill tri-state two cycles after the chipis deselected ora write
isinitiated

The AS8C163631/1831 have an on-chip burst counter In the burst
mode, the AS8C163631/1831can provide four cycles of dataforasingle
address presented fo the SRAM. The order of the burst sequence is
defined by the LBO input pin The LBO pin selects between linear and

interleaved burst sequence The ADV/LD signal is used to load a new
externaladdress (ADV/LD =LOW) orincrementthe intemal burst counter
(ADV/LD = HIGH)

The AS8C163631/1831 SRAMS utilize Alliance’s latesthigh-performance
2 5V CMOS process, and are packagedin a JEDEC Standard 14mm x
20mm 100pin thin plastic quadflatpack (TQFP)

Pin Definitions()

Description

Synchronous Address inputs The address register is Iriggered by a combinafion of the rsing edge of CLK

ADVILD is a synchronous input that is used to load the intemal regislers with new address and conlrol when it is
sampled low at the rising edge of clock with the chip selected When ADV/LD is low with the chip deselected,
any burst in progress is terminated. When ADV/LD is sampled high then the intemal burst counter is advanced
for any burst that was in progress. The extemal addresses are ignored when ADV/LD is sampled high.

RAW signal is a synchronous input that identifies whether the current load cycle inifialed is a Read or Wnle access
to the mernory array. The dala bus aclivity for fhe current cycle takes place two clock cycles later.

Synchronous Clock Enable Input When CEN is sampled high, &l other synchronous inpuls, including clock are
ignored and oulpuils remain unchanged The effect of CEN sampled high on the device oulpuls is as if the iow
to high clock transilion did not accur. For nomal operafion, CEN must be sampled low at dsing edge of clock.

Synchronous byle write enables Each 9-bit byte has its own active low byle wiile enable On load wile cycles
{when R/W and ADV/LD are sampled low} the appropriate byle write signal (BWi-BWe) must be valid The byte
wile signal must also be valid on each cycle of aburstwite Byte Write signals are ignored when YW is sampled
high The appropdiale byle(s) of data are wiitlen inlo the device wo cycles later BWi-BWa can all be tied low i

Synchronous active low chip enable CEr and CE2 are used with CEz to enable the AS8C163631/1831 (CE+ or CEz
sampled high or CE2 sampled low) and ADV/LD low at ke rsing edge of clock, iniiales a deselect cycle The
ZBT™ has a two cycle deselect, i.e., the dala bus will t-state two clock cycles afler deselect is iniliated.

Synchronous active high chip enable. CE2 is used with CE1 and CE2 to enable the chip CEz has inverted polarity

This is the clock input to the AS8C163631/1831 Exceptfor OE all timing references for the device are made with

Synchronous dala input/oulput {1/0) pins Both the data input path and dala output path are registered and liggered

Burst order selection input When [BO is high the Interieaved burst sequence is selected When LBO is low the
Linear burst sequence is selecled. LBO is a static input and it must not change during device operation.

Asynchronous oulput enable OE must be low to read data from the assc163s3ti183t When OE is high the VO pins
are in a high-impedance state OE does not need 1o be actvely controlled for read and wrile cycles In normal

Gives input command fer TAP controller. Sampled on rising edge of TOK. This pin has an intemnal pullup.

Serial input of registers placed between TDI and TDO Sampled on rising edge of TCK This pin has an intemal

Clock input of TAP controller. Each TAP event is clocked Testinpuls are captured on rising edge of TCK while
lest outpuls are drven from the falling edge of TCK. This pin has an internal pullup.

Serial oulput of regislers placed between TDI and TDO This oulput is active depending on the state of lhe TAP

Oplional asynchronous JTAG reset Can be used lo resetthe TAP controller but nol required  JTAG reset ocours
automatcally & power up and also resets using TMS and TCK per IEEE 11481 Ii not used TRST can be left

fioaling. This pin has an intemal pullup. Only available in BGA package.

Synchronous sleep mode inpul ZZ HIGH will gate the CLK intemally and power down the ASBC163631/1831 10 its
lowest power consumplion level. Dala relention is guaranteed in Sleep Mode. This pin has an inlemal pulldown.

Symbol Pin Function o Active
Ag-Ais Address Inpuls ! NA hronous Add
ADVILD low, CEN low, and tue chip enables.
ADVIID Advance / Load | NA
AW Read / Write NA
CEN Clock Enable ! Low
BW:-BWa individual Byte ! LOW
Wrile Enables
aways doing wiile to the enlire 36-bil word.
CE C& Chip Enables Low
CE2 Chip Enable HIGH .
but otherwise identical to CE! and CE2,
CLK Clock I NA
respecl lo he rising edge of CLK.
¥0a-V0a1 Dala Input/Qutout 1o NA
/0p1-¥Op4 by Ihe rising edge of CLK.
(B0 Linear Burst Order | Low
OF Quiput Enable LOW
operation, OF can be tied low
™S Test Mode Selest | WA
ot Test Data Input | NA
pullup.
TCK Test Clock | NA
0 Test Data Quiput 0 A
conlroller,
T JTAG Resel
TRST (Optional) LOW
=7 Sleep Mode | HIGH
Voo Power Supply NA NA |25V core power supply.
Voo Power Supply N/A NA | 2.5V VO Supply.
Vss Ground NA NA Ground.

NOTE:

e

1 Alisynchronous inputs must meetspecified setup and hold times with respect to CLK



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V 1/O, Burst Counter, and Pipelined Outputs

Functional Block Diagram

LBO —————— 512Kx36 BIT
MEMORY ARRAY
AddressA[0:18] —™| 5 o »| Address
CE1,CE2,CE2 —™

N —

RW [0 ] - =1 Control

CEN —» .

ADVAD —» % Dl DO

BWx —» T T

2
=D Q g Centrol Logic
Clk
1
'y
]
Mux Sel
D
Clock -0 Output Register
Q
OE _: Gale
+ 5313 drw 01
TMS —
TDl —1  jrag | TDO Data VO [0:31],
TCK — /0 P[1:4]
T — ]
(eptichal)

LBO —— 1Mx18 BIT
AddressA[0:19] —® o o | ol AEORY ARRAY
CE1,CE2,CE2 —»

W =

Ry D QW - Control

CEN —m

AD'\HE_D- — %: DI Do

BWx —» & A

g
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Clk
A
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;
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OF Gate
+ 5313 drw 010
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Commercial Temperature Range



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs Commercial Temperature Range
Recommended DC Operating Recommended Operating
Conditions Temperature and Supply Voltage
Symbol Parameter Min Typ Max. Unit
Grade Ambient m Vss Voo Vooo
Voo | Core Supply Voltage 2475 | 25 | 2625 | v Temperature
Vooo | VO Supply Voliage 2375 25 2625 W Commercial 0 Cto +70° C OV |25V +5% | 25V+5%
Vss | Ground 0 0 0 v Industrial -40° Cto +85° C OV |25V 5% | 25V 5%
Vi | InputHigh Voltage - Inputs 17 — | Voo+03 | V NOTE: 5313 bl 5
Vy Input High Voltage - /O 17 — 1 Vooo+03 | Vv 1 During production testing the case temperature equals the ambient temperature
ViL | Input Low Voltage -0.30 o 0.7 v
NOTE: 5313w @

1 Vi {min} = <08V for pulse width less than tcvc/2, once per cycle

Pin Configuration — 512K x 36

13
TEESES 88 XBFwd 2
£ 2| 0|m|m|mlm|8 S$¢g %‘%'O EQR- P«
annnfananonoanoonomooe
/ 10099 S8 97 96 95 94 93 92 91 90 B85 B AT BG6 85 B4 83 82 M
11oraC]1 O 80 [ 1102
o2 75 L_J1/C15
o7 (s 78 L 11014
vooal ] 77 [ vooa
vss[]s 76 [ Vas
o1el 6 75 [ io13
o1l 7 74 [ 1 /012
110208 73 L1011
o1} 9 72 111010
vss[ 1 71 [ vss
vooo |1 70 [ vooa
11022 12 69 [ yop
1/0zal1 13 s8_11/0s
Voot ] 14 87 |_J vss
vop[] 15 e {1 Vopin
vooi[] 16 85 1 vop
vss[]17 sa[_177
11024 18 83 1 o7
11025 19 62 [J 1Os
vooal - 20 &1 {1 Vopa
ves[]21 80 ] ves
11025 22 s9 [ 1/0s
027 23 s8 [ 4O
110zal_] 24 57 [ 1 1/0a
1Oz 25 s6 {1 i/0e
ves[]2s 55 vss
vopal ] 27 s4 [ 1 vooo
1103e—] 28 53 [ 1won
yoai[_) 20 s2 [] 1100
vora 30 s1 11 1/Opt
1 31 32 33 34 35 36 37 33 29 40 41 42 43 44 45 46 47 48 49 50
5313 drw 02
|83&3$&3§§_88%§9:*93‘99
- g O > 8 %
F K g
e —
32 99
Top View
100 TQFP
NOTES:

1 Pins 14 16 and 66 do not have fo be connected directly to Voo as long as the input voitage is > Vin

2 Pins 38, 39 and 43 will be pulled intemally to Vop if not actively driven To disable the TAP controlier without
interfering with normal operation several settings are possible. Pins 38, 39 and 43 could be tied to Vop or Vss and pin
42 should be lefl unconnected. Or all JTAG inputs (TMS TDi and TCK) pins 38 39 and 43 could be left unconnected
‘NC" and the JTAG circuit will remain disabled from power up

3 Pin 43 is reserved for the 36M address JTAG is not offered in the 100-pin TQFP package for the 36M ZBT device




ASBC163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs Commercial Temperature Range
Pin Configuration — 1 Mx 18 Absolute Maximum Ratings("
. 12 Z S . Symbol Rating Commercial Industrial Unit
2288993588833 8822222 PRI Per—
A0Anaaoooaoooannonnnnn b Loy Al 0510436 0510436 | ¥
/O:cognmwgsgswgagzmgamﬁ'aruussaeasszm espect to
Ne s 00 1 Aro Viean®® | Terminal Vollage with _ v
nec ]2 [ ne Respecl lo GND 5w 0510 Voo
NG E 3 78 % NG e
vooa ]+ 77 Voo Viesd™® | Terminal Voltage with v
ves s s E Vs Respect 1o GND 05t Vop+05 | 0510 Voo +05
NG E 5 7 g NC
NC 7 74 1% 56} : :
e B Vrerdi | Tomina) Volkege wih 0510 Voro 405 | 0510 Voo 305 | ¥
o e 72 T 1108 Respect to GND
o E " . % o Operaling Ambient
Vopo 1 " Voo 7} ' o)
Vo T 12 o ™ Temperature 0o +70 4010 +85 C
1o T v 63 flex
Voo s 67 [ vss Taias Temperature Under Bias 55 1o +125 55 lo +125 °C
Voo (] 1s 86 [_] Voon
voom T e 8 [ vop Ts1G Storage Temperalure 55 o +125 55 1o +125 °G
Vss E i a4 % 7z
1o 18 s vos | i 2, 2.
'*’O‘Ijg o o Pr Power Dissipalion o 0 W
vopo (] 2 a1 Jvooa
o P w0 F ves lour DC Quiput Current 50 50 mA
Hons (] 22 sa [ von 538l 5
1101 23 sa [ oo NOTES:
ez L2 il T 1 Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may
vss (26 55 1 vas cause permanent damage to the device Thisis a siress rating only and functional
VDS{Q E ;; 2 % Vooa operation of the device at these or any other conditions above those indicated
+ &3 3 ' . . . e . . . .
Ne T ze w2 % in the operational sections of this specification is not implied Exposure to absolute
Ne [ s NG maximum rating conditions for extended periods may affect reliability
31 &2 343 34 35 38 37 3A U0 40 41 42 43 44 45 4B 47 4P 40 50 .
— U0UuUoU0UggUnoooooog S [ i oy
I3 dew - inale
22235235 gQEF unzen 3 Vooa terminals only
8222 25=>> E gee<=<< 4 Input terminals only
- . H
59 Q S 5 VO terminals only.
2 Z & This is a steady-slate DC parameter that applies after the power supply has
= reached its nominal operating value Power sequencing is not necessary;
TOP View however, the voltage on any input or (O pin cannot exceed Vooa during power
1 00 TQFP supply ramp up
NOTES: 7 During production testing, the case temperature equals Ta

1 Pins 14, 16, and 66 do not have o be connected direclly to Voo as long as
the input voltage is = Vi

2 Pins 38, 39 and 43 will be pulled internally to Voo if not actively driven To
disable the TAP controller without interfering with normal operation, several
seltings are possible  Pins 38, 39 and 43 could be fied to Voo or Vss and
pin 42 should be left unconnected Or all JTAG inputs (TMS, TD! and TCK)
pins 38 39 and 43 could be left unconnected "NC” and the JTAG circuit
will remain disabled from power up

3 Pin 43 is reserved for the 36M address  JTAG is not oifered in the 100-pin
TQFP package for the 36M ZBT device

100-Pin TQFP Capacitance
(TA = +25°C, f = 1.0MHz)

Symbol Parameter” Conditions Max | Unit
CN Input Capacitance Vin = 3dV 5 pF
Cro O Capacitance Vour = 3dV 7 pF

SH3 war



AS8C163631, ASBC161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V 1O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

Synchronous Truth Table(!)

CEN | AW Chip® ADV/LD BWx ADDRESS PREVIOUS CYCLE CURRENT CYCLE o
Enable USED (2 cycles laler)
L L Select L Valid Extemal X LOAD WRITE bl
L H Select L X Extemal b LOAD READ Qn
L X X H Valid Internal LOAD WRITE / BURST WRITE o
BURST WRITE (Advance burst counten®
L X X H A iniemal LOAD READ / BURST READ _ aQn |
BURST READ (Advance burst counler)®
L X Deselact L X X X DESELECT or STOR®! HiZ
L X X H X X DESELECT / NOOP NOOP HiZ
H X X X X X X SUSPENDH Previous Value
5313l 6
NOTES:

1 L=V, H=Vm, X =Don't Care

2 When ADV/LD signal is sampled high, the intemal burst counter s incremented The RAN signal is ignored when the counter is advanced Therefore the nature of
the burs! cycle (Read or \Write) is determinad by the status of the RAW signal whan the first address is loaded at the beginning of the burst cycle.

3 Desalsct cycle Is intiated when either (CEs, or GEz is sampled high or CEz2 is sampled low) and ADV/LD is samplad low at rising edge of clack The data bus will
fri-state two cycles after deselecl is initiated

4 Wnen CEN is sampled high al the rising edge of clock, that clock edge is blocked from propogating through the part The slate of all the internal registers and the
if0s remains unchanged

5 Toselectthe chip requires CE1 =L, CE2 =L, CE2=H on these chipenables Chip is deselected if any one of the chip enables is false

6 Device Ouiputs are ensured lo be in Righ-Z after \he first rising edge of clock upon power-up

7 Q - Data read from the device D - dala writlen to the device

Partial Truth Table for Writes(?)

OPERATION RW BWi BW2 BWs® BW4
READ H X X X X
WRITE ALL BYTES L L L L L
WRITE BYTE 1 (IfO[0:7), 1/Or1)® L L H H H
WRITE BYTE 2 (VO[8:15], IfOrz)¥! L H L H H
WRITE BYTE 3 (YO[16:23], VOr3)?Y L H H L H
WRITE BYTE 4 (/0[24:31), VOre)® H H H L
NO WRITE L H H 1 H
NOTES: 53 08

L=V, H=Vm, X =Dont Care
2 Multiple bytes may be selecled during the same cycle
3 N/A for X18 configuration



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs

Commercial Temperature Range

Interleaved Burst Sequence Table (LBO=VDD)

Sequence 1 Sequence 2 Sequence 3 Sequence 4
Al AD Al AD Al A0 Al AD
First Address ] 4] 0 1 1 0 1 1
Second Address 0 1 0 0 1 1 1 0
Third Address 1 0 1 1 0 0 0 i
Fourth Address®" 1 1 1 0 0 1 0 0
NOTE: 5313 ol 10
1 Upon completion of the Burst sequence the counter wraps around fo ils initial state and confinues counting
Linear Burst Sequence Table (LBO=Vss)
Sequence 1 Sequence 2 Sequence 3 Sequence 4
At AD Al AD Al AD Al AD
First Address 0 0 0 1 1 0 1 1
Second Address 0 1 ! 0 1 1 0 0
Third Address 1 4] 1 i 0 0 0 1
Fourh Addrass!! 1 1 0 0 0 1 1 ¢
NOTE: 313 11
1 Upon completion of the Burst sequence the counter wraps around to its initial state and continuss counting
Functional Timing Diagram(?)
CYCLE n+29 n+30 n+31 n+32 n+33 n+34 n+35 n+36 n+37
cLocK L A I R B O D O R O R O
ADDRESs?
A29 A30 A31 A32 A33 A34 A35 A36 A37
(Ao - A1g)
CONTROL?
c29 C30 Cc3 Cc32 C33 C34 C35 C36 c37
(R/W, ADV/LD, BWx)
DATA®
D/Q27 D/Q28 D/G29 D/Q30 D/Q31 D/Q32 D/Q33 D/Q34 D/Q35
1/O[0:31], /0 Pp1:4)
5313drw 03

NOTES:

1 Thig assumes CEN, CE1 CEz CE2 are all true
2 Al Address, Conirol and Data_ln are only required to meet set-up and hold time with respect to the rising edge of clock Data_Out is valid after a clock-to-data
delay from the rising edge of clock




ASBC163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V 1/O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

Device Operation - Showing Mixed Load, Burst,
Deselect and NOOP Cycles(?

Cycle Address RW | ADVID | CE" | CEN | BW«x OE /0 |Comments
n Ao H L L L X X X Load read
n+1 X X H X L X X X Burst read
n+2 Al H L L L X L Qo |Load read
n+3 X X L H L X L Qo+ [Deselect or STOP
n+4 X X H X L X L Qi |[NOQP
n+5 A2 H L L L X X z Load read
n+6 X X H A L X X z Burst read
7 X X L H L X L Qz |Deselect or STOP
n+8 Aa L L L L L L Qa1 | Load write
n+9 X X H X L L X Z Burst write
n+10 Ad L L L L L X Ds  |Load write
n+11 X X L H L X X D3+t | Deselect or STOP
n+12 X X H X L X X D4 |NOOP
n+13 As L L L L L X Z Load writ
n+14 As H L L L X X z Load read
15 A7 1 L L L L X Ds |Load wrie
n+16 X X H X L L L Qs | Burst wrile
n+17 As H L L L X X D7 {Load read
n+18 X X H X L X X Dr+1 | Burst read
n+19 Ag L L L L L L Qs | Load wiite
NOTES: L . - B 531300 12
1 Ce=Lisdelinedas CE1=L CEz=LandCE2=H CE=HisdefinedasCE1=H CE2=HorCEa=1L
2 H=High; L = Low; X = Don’t Care; Z = High Impedance
Read Operation(")
) Eycre Address | RW | ADVD | cEo | CEN | BWx | OF 10 | Comments
n Ao H L L L X X X Address and Control meet setup
n+1 X X X X L X X X Clock Setup Valid
n+2 X X X X X X L Qo | Contents of Address Ao Read Out
NOTES: 531301 13

1 H = High; L = Low; X = Don't Care; Z = High Jmpedanﬁ L _
2 CE=zLlisdefinedas CE1 =L CE2=Land CE2=H CE =H is defined as CE1 =H CE2=Hor CE2=1L



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

Burst Read Operation("

Cycle | Address | RW | ADVLD | €8 | CEN | BWx | OF /0 [Comments
n Ao H L L L X X X Address and Control meet setup
n+1 X X H X L X X X Clock Setup Valid, Advance Counter
n+2 X X H X L X L Qo | Address Ao Read Out, Inc. Count
n+3 X X H X L X L Qo+1 | Address Ao+ Read Oul, Inc. Count
n+4 X X H X L X L Qo+2 | Address Ao+2 Read Out, Inc. Count
n+6 At H L L L X L Qo+3 | Address Ao+3 Read Out, Load A
n+6 X b4 H X L X L Qo | Address Ao Read Oul, Inc Count
n+7 X X H X L X L Q1 | Address A1 Read Out, Inc. Count
n+8 Az H L L L X Qi+ | Address A1+t Read Out, Load Az
NOTES: s
1 H=High; L=Low; X =DonlCare; Z = High Impedance o o
2 CE=Lisdefinedas CEr=L CE2=Land CE2=H CE=HisdefinedasCEi=H CE2=HorCEz=L
Write Operation!)
Cycle Address RW ADV/LD CE? CEN BWx CE ¥O | Comments
n Ao L L L L L X X Address and Control meet setup
n+1 X X X X L X X X | Clock Setup Valid
n+2 X X X X L X X Do | Wnte fo Address Ao
NOTES: 531301 15
1 H=High; L = Low, X = Don't Care; Z = High Impedance . o
2 CE=Lisdefnedas CEi=L, CE2=LandCEz2=H CE=Hisdelnedas CE1=H,CEz=Hor CE2 =L
Burst Write Operation(?)
Cycle Address RW | AoviiD | TE2 | CEN | BWx OE I/O | Comments
n Ao L L L L L X X Address and Control meet setup
1 X X H X L L X X Clock Setup Valid, Inc. Count
n+2 X X H X L L X Do Address Ao Write, Inc. Count
n+3 X X H X L L X Do+t | Address Ao+t Write, Inc. Count
n+4 X X H X L L X Do+z | Address Aos2 Wiite, Inc. Count
n+5 A L L L L L X Dos3 | Address Ao+ Write, Load At
n+6 X X H X L L X Do | Address Ac Wrile, Inc. Count
n+7 X X H X L L X D Address A1 Wiite, Inc. Count
n+8 Az L L L L L X Di+1 | Address Ar+1 Wiite, Load Az
5§33 16
NOTES:

1 H=High; L = Low; X = Don't Care; ? = Don't Know; Z = High Impedance _
2. CE=Lisdelinedas CEr=L CE2=LandCE2=H CE=Hisdefinedas CEr=H CEa=HorCEz=1L



ASBC163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V 1/O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

Read Operation with Clock Enable Used(?

Cycle | Address RW | ADVAD | CTE» | CEN | BWx | OE 10 | Comments
n Ao H L L L X X X Address and Control meet sefup
n+1 X X X X H X X X Clock n+1 lgnored
n+2 A1 H L L L X X X Clock Valid
n+3 X X X X H X L Qo [Clock Ignored. Data Qois on the bus.
n+4 X X X X H X L Qo  [Clock Ignored. Data Qais on the bus.
n+5 Az H L L L X L Qo | Address Ao Read out (bus trans.)
n+6 Az H L L L X L Q1 | Address A1 Read out (bus trans.)
n+7 As H L L L X L Qz | Address A2 Read out (bus trans.)
NOTES: Hae
1 H = High; L = Low; X = Don't Care; Z = High impedance.
2 CE=Lisdefinedas CE1 =L, CE2=Land CE2=H CE=Hisdefinedas CE1=H CE2=HorCE2=L
Write Operation with Clock Enable Used("
Cycle Address RW | ADVALD | TE» | CEN | BWx OE /0 | Comments
n Ao L L L L L X X | Address and Control meet setup.
n+1 X X X X H X X X Clock n+1 Ignored.
n+2 At L L L L L X X |Clock Valid.
n+3 X X X X H X X X [Clock ignored
n+4 X X X X H X X X Clock lgnored.
n+5 Az L L L L L X Lo Write Data Do
n+6 A3 L L L L L X Di Write Data D1
n+7 A4 L L L L L X D2 Write Data D2
5313 18
NOTES:

1 H =High; L = Low; X = Don't Care; Z = High Impedance. . _
2 CE=Lisdefined as CE1=L CEz=Land CE2=H CE =H s defined as CEr=H CE2=Hor CE2 =1L



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

Read Operation with Chip Enable Used(?)

Cycle | Address | RW | ADVD | ©E® | CEN | BWx | OE | po® [Comments
n X X L H L X X ? Deselecled
1 X X L H L X X ? Deselected
n+2 Ao H L L L X X z Address and Control meet setup.
n+3 X X L H L X X Z  |Deselected or STCP.
n+4 A1 H L L L X L Qo | Address Ao Read out. Load A1
n+5 X X L H L X X z Deselected or STOP.
n+6 X X L H L X L Q1 Address A1 Read out. Deselected.
n+7 Az H L L L X X Z Address and control meet sefup.
n+8 X X L H L X X Z Deselected or STOP.
n+9 X X L H L X L Q2 | Address A2 Read out. Deselected.
NOTES: seee
1 H=High; L = Low; X = Don't Care; 7 = Don't Know; Z = High impedance -
2 CeE=Lisdefinedas CEr=L CE2=LandCE2=H CE =His defined as CE1=H CE2=HorCE2 =L
3 Device Outputs are ensured to be in High-Z after the first rising edge of clock upon power-up
Write Operation with Chip Enable Used(?)
Cycle Address RW | ADVILD | CE? | CEN | BWx OE I/0 | Comments
n X X L H L X X 7 |Deselected.
n+1 X X L H L X X ? Deselected.
n+2 Ao L L L L L X z Address and Control meet setup.
n+3 X X L H L X X z Deselected or STOP.
n+4 A L L L L L X Do | Address Do Write in. Load A1
n+5 X X L H X X z Deselected or STOP.
n+8 X X L H L X X D1 | Address D1 Write in. Deselected.
n+7 Az L L L L L X z Address and control meet selup.
n+8 X X L H L X X z Deselected or STOP.
n+9 X X L H L X X D2 Address Dz Write in. Deselected.
5380l 20

NOTES:
1 H=High; L = Low; X = Don't Care; ? = Don't Know, Z = High Impadance
2

E=LisdefinedasCE1=L CE2=LandCE2=H CE=Hisdefinedas CE1=H CE2=HorCE2=L



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (vop = 2.5V5%)

Symbol Parameter Test Conditions Min. Max Unit
[iui] Input Leakage Cument Voo = Max, Vin = 0V to Voo — 5 LA
[k BO, JTAG and ZZ Input Leakage Current Voo = Max , V=0V to Voo — 30 LA
o Output Leakage Current Vour = 0V to Vooa, Device Deselected - 5 HA
Vol Culput Low Voltage loL = +6mA, Voo = Min — 04 V
VoH Output High Vallage lod = -6mA, Voo = Min 20 - v
NOTE: 5313 thl 21

1 The LBO TMS TODI, TCK and TRST pins will be internally pulled to Voo and the ZZ pin will be internally pulled to Vss if they are not actively driven in the application

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range!" (vop = 2.5v5%)

200MHz 166MHz 150MHz 133MHz 100MHz
Symbaol Parameter Test Conditions Unit
Com'l| d {Com'i| Ind | Com'l | Ind [Coml| Ind | Com'| Ind
Operating Power Device Selected, Outpuls Cpen
k0 Supply Current ADVILD = X Voo = Max 275 | 295 | 245 [ 265 | 215 | 235§ 195 | 215 175 | 195 | mA
Vi > ViH o < VIL, | = fmax@
CMOS Standby Power Device Ceselected, Oulputs Open.
81 | Supply Current Voo = Max  VIN > VKD or < VD 40 | 60 | 40 |60 | 40 | 60 | 40 [ 60| 40 | 60 | mA
f = 029
Ciock Running Power Device Deselected, Quiputs Open
582 | Sypply Curent Voo = Max VN 2 Vo or < Vio g0 | 10| 70 || e |80 | 50|70 45 | 65 [ ma
f = a9
Idle Power Device Selected Oulputs Open
535 | Supply Current CEN > Vi Voo = Max 60 { 80 | 60 | 80| 60 |80 | 0 |8 | 60 | 80 | ma
ViN > VHp or g Vio, f = uaxi@®
Full Sleep Mode Device Selected Quipuls Open
Z | supply Cument CEN< Vu Voo = Max 40 | 80 | 40 (60 | 40 | 60 | 40 [ 80| 40 | 60 | mA
Vi > VHD O < Vip, f = max®¥ 77 > Vo
NOTES: 5313 1wl 22

1 All values are maximum guaranteed values
2 Atf=fmax inpuls are cycling at the maximum frequency of read cycles of 1/cye; =0 means no input lines are changing
3 For /Os Vo = Vooo - 02V Vo = 02V For other inputs Vip = Voo - 02V Vio =02V

AC Test Load Vona/2 AC Test Conditions
500 Input Pulse Levels Oto25Y
/O © ° Z0 = 500 Input Rise/Fall Times 2ns
= T ssiaewas Input Timing Reference Levels {Vopa/2)
6 Figure 1. AC Test Load Quiput Timing Reference Levels {(Vooo/2)
5T AC Test Load See Figure 1
4+ 531310 23
aco 3T
{Typical ns&__

1+

2030 50 80 100 200
Capacitance (pF) S3t3dw0s

Figure 2. Lumped Capacitive Load, Typical Derating



ASBC163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V 1/O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

AC Electrical Characteristics (vob = 2.5V +/-5%, Commercial and Industrial
Temperature Ranges)

200MHz 166MHz 150MHz 133MHz 100MHz
Symbol Parameter Min. | Max | Min. | Max | Min Max | Min Max | Min. | Max | Unit

teve Clock Cycle Time 5 — 8 — 87 — 75 — 10 — ns
el Clock Frequency — | 200 | — 166 — 150 — 133 — 100 | MHz
lcH? Clock High Puise Width 18 — 18 —_ 20 —_ 22 _ 32 — ns
tol® Clock Low Pulse Width 18| — 18 — 20 — 22 — 32 o ns
Output Parameters
ico Clock High to Valid Data — 32 — 35 —_— 38 —_— 42 — 5 ns
tcoc Clock High to Data Change 10 — 10 — 15 — 15 — 15 — ns
tcz%43) | Clock High o Quiput Aclive 10 | — 10 — 15 — 15 - 15 - ns
louz®*3 | Clock High fo Data High-Z 10 3 10 3 15 3 15 3 15 33 ns
toe Ouiput Enable Access Time - 32 35 38 42 ~ 5 ns
toz® Output Enable Low to Data Active 0 - 0 — 0 — 0 — 0 — ns
torz 4 Qutput Enable High to Data High-Z 32 35 38 42 5 ns
Set Up Times
isE Clock Enable Selup Time 14| — 15 — 15 — 17 — 20 — ns
tsa Address Setup Time 14 — 15 — 15 — 17 — 20 — ng
1sD Dala in Sefup Time 14 e 15 - 15 — 17 —_— 20 — ns
tsw Read/Write (R'W) Setup Time 14 | — 15 — 15 — 17 — 20 — ns
tsaDv Advance/Load (ADV/LD) Setup Time 14 — 15 — 15 — 17 — 20 —_ ns
tsc Chip Enable/Select Setup Time 14 — 15 — 15 — 17 — 2.0 — ns
ts8 Byte Write Enable (BWx) Setup Time 14 — 156 — 15 - 17 - 20 — ns
Hold Times
HE Clock Enable Hold Time 04 — 05 — 05 — 05 — 05 — ns
tHA Address Hold Time 04 — 05 — 05 — 05 — 05 e ns
3o} Data In Hold Time 0.4 — 0.5 — 0.5 — 0.5 — 05 — ns
W Read/Write (RW) Hold Time 04 - 05 e 05 - 05 — 05 o ns
tHADY Advance/Load (ADV/LD) Hold Time 04 — 05 - 05 —_ 05 - 05 e ns
tHe Chip Enable/Select Hold Time 04 - 05 - 05 — 05 — 05 e ns
13 Byte Write Enable (BWx} Hold Time 04 - 05 - 05 — 05 — 05 — ns

NOTES: 5313 bl 24

1 tF = tfeve

2 Measured as HIGH above 0.6Vooa and LOW below 0 4Vooa

3 Transition is measured +200mV from steady-state

4. These parameters are guaranteed with the AC load (Figure 1) by device characterization They are not production tested

5 Toaveid bus contention. the output buffersare designed such that fckz (device turn-off) isfaster than tcez {device turn-on) at a given temperature and voltage The specsasshown

donotimply bus contentionbecause tcezisa Min parameterthatis worse case attotally differenttestconditions (0deg € 2 625V} thanfckz whichisaMax parameter (worsecase
at70deg C,2375V)
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AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V 1/O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

JTAG Interface Specification

tJCYC
tUR
ticL "~ N\, L tJCH

TCK

Device Inputst’/
TDITMS
tioc

tis tH
Device Qutputs®/
TDO
tJRSR 1CD
TRST®

M5313 drw 01
1JRST
NOTES:

1 Device inputs = All davice inputs except TDI, TMS and TRST

2 Device outputs = All device outputs except TDO
3 During power up, TRST could be driven low or not be used since the JTAG circuit resets automafically TRST is an optional JTAG reset

JTAG AC Electrical
Characteristics(1:2:3:4)

Symbol Parameter Min. Max. | Units Scan Register Sizes

ticyc JTAG Clock Input Period 100 ns

ticH JTAG Clock HIGH 40 s Regiater e StSe

oL JTAG Clock Low w | — | ns | [InStucton (R :

tA JTAG Clock Rise Time 50 | ns | [Bypass BYR) !

- JTAG Clock Fall Time . 5 n JTAG Identification {JIDR) 2

LRST JTAG Reset 50 —_ ns Boundary Scan (BSR) Note (1)
URSA JTAG Reset Recovery 50 ns NOTE: wene
tep JTAG Data Outout B 20 s 1 The Boundary Scan Descriptive Language (BSDL) file for this device is available
tioc JTAG Data Quiput Hold 0 ns

s JTAG Selup 25 — ns

tiH JTAG Hold 25 — ns

15313 ol 01
NOTES:

1 Guaranteed by design

2 AC Test Load {Fig. 1) on external cutput signals

3 Reler to AC Test Gonditions staled earlier in this document

4 JTAG operalions occur at one speed {10MHz). The base device may run at any speed specified in this datasheet



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs

Commercial Temperature Range

JTAG Identification Register Definitions

Instruction Field Value Description

Revision Number (31:28) 0x2 Reserved for version number,

10T Device 1D (27:12) 0x220, 0x222 Defines part number AS8C163631 and AS8C161831, respectively

IDT JEDEC ID (11:1) 0x33 Allows unique identificaion of device vendor

ID Register Indicator 8it {Bit 0} 1 indicates the presence of an ID register

6313 1ol (2
Available JTAG Instructions
Instruction Description OPCODE

EXTEST Forces contents of the boundary scan cells onio the device oufputs'™ 0000
Places the boundary scan register {BSR) between TDI and TDO
Places the boundary scan register (BSR) between TDI and TDO
SAMPLE allows data from device inputs® and outputs™ to be captured

SAMPLE/PRELOAD in the boundary scan celis and shifted serially through TDO PRELOAD 000t
allows data to be input senally into the boundary scan cells via the TOI
Loads the JTAG ID register (JIDR) with the vendor ID code and places

DEVICE_ID the register between TDI and TDO el

HIGHZ Places the bypass register (BYR) between TDI and TDO Forces all 0011
device outpul drivers fo a High-Z state

RESERVED 0100

RESERVED Several combinafions are reserved. Do not use codes other than those 0101
identified for EXTEST, SAMPLE/PRELOAD, DEVICE_ID, HIGHZ, CLAMP,

RESERVED VALIDATE and BYPASS insfructions 0110

RESERVED 0111

CLAMP Uses BYR Forces contents of the boundary scan celis onte the device 1000

) outputs Places the bypass register (BYR) between TDI and TDO

RESERVED 1001

RESERVED 1010
Same as above

RESERVED 1011

RESERVED 1100
Automatically loaded into the instruction register whenever the TAP

VALIDATE controller passes through the CAPTURE-IR state. The lower fwo bits '01' 1101
are mandated by the IEEE sid 1149 1 specification

RESERVED Same as above 1110
The BYPASS instruction is used to truncate the boundary scan register

BIPASS as a single bit in length 1

15313 11 04
NOTES:

1 Device outputs = All device outpuls except TDO

2 Device inpuls = All device inputs except TDI TMS and TRST



AS8C163631, AS8C161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter, and Pipelined Outputs Commercial Temperature Range

100-Pin Thin Quad Flatpack (TQFP) Package Diagram Outline
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AS8C163631, ASBC161831, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V VO, Burst Counter, and Pipelined Outputs

Timing Waveform of OE Operation(?)

Commercial Temperature Range

OE
e = {oE
tomHz
o2 24
DATAouUT J < Valid
5313 diw 11
NOTE:
1 A read operation is assumad lo be in progress
ORDERING INFORMATION
: S vCcC : Speed
Alliance Organization Range Package Operating Temp Mhz
AS8C163631-QC166N | 512K x 36 23-28V 100 pin TQFP Comercial: 0 -70C 166
AS8C161831-QC166N M x 18 23-286V 100 pin TQFP Comercial: 0 -70C 166
PART NUMBERING SYSTEM
ASBC Device Conf. Mode Package Operating Temp | Speed N
01= ZBT Q=100 Pin TQFP 0~70C 166MHz | N= Leadfree
Sync. 16 = 16M 18=x18 | 00 = Pipelined
SRAM prefix 36=x36 | 25=Flow- Thru
31 = ZBT (Pipelined)
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