LENESAS

HIGH-SPEED 3.3V
256/128K x 18

70V3319/99S

SYNCHRONOUS
DUAL-PORT STATIC RAM
WITH 3.3V OR 2.5V INTERFACE

Features:
¢ True Dual-Port memory cells which allow simultaneous
access of the same memory location
¢ High-speed data access
— Commercial: 3.6ns (166MHz)/4.2ns (133MHz) (max.)
— Industrial: 4.2ns (133MHz) (max.)
¢ Selectable Pipelined or Flow-Through output mode
— Due to limited pin count PLFT option is not supported
on the 128-pin TQFP package. Device is pipelined
outputs only on each port.
Counter enable and repeat features
Dual chip enables allow for depth expansion without
additional logic
* Full synchronous operation on both ports
— 6nscycle time, 166MHz operation (6Gbps bandwidth)
— Fast 3.6ns clock to data out
— 1.7ns setup to clock and 0.5ns hold on all control, data, and
address inputs @ 166MHz
— Data input, address, byte enable and control registers

— Self-timedwrite allows fastcycle time

Separate byte controls for multiplexed bus and bus

matching compatibility

Dual Cycle Deselect (DCD) for Pipelined Qutput mode

LVTTL- compatible, single 3.3V (£150mV) power supply

for core

LVTTL compatible, selectable 3.3V (+150mV) or 2.5V

(£100mV) power supply for I/Os and control signals on

each port

Industrial temperature range (-40°C to +85°C) is

available at 133MHz.

Available in a 128-pin Thin Quad Flatpack, 208-pin fine

pitch Ball Grid Array, and 256-pin Ball

Grid Array

Supports JTAG features compliant to IEEE 1149.1

— Due to limited pin count, JTAG is not supported on the
128-pin TQFP package

Green parts available, see ordering information
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RENESAS

Description:

The IDT70V3319/99is a high-speed 256/128K x 18 bit synchronous
Dual-Port RAM. The memory array utilizes Dual-Port memory cells to
allow simultaneous access of any address from both ports. Registers on
control, data, and address inputs provide minimal setup and hold
times. The timing latitude provided by this approach allows systems
tobe designed with very shortcycle times. Withaninputdataregister, the

or bidirectional data flow in bursts. An automatic power down feature,
controlled by CEoand CE1, permits the on-chip circuitry of each port to
enter a very low standby power mode.

The 70V3319/99 can support an operating voltage of either 3.3V or
2.5V onone orboth ports, controllable by the OPT pins. The power supply
for the core of the device (VDD) remains at 3.3V.

IDT70V3319/99 has been optimized for applications having unidirectional

Pin Configuration(2:34.5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

/OsL | NC Vss | TDO | NC | AtsL Az [ AsL NC Voo | CLKL |ONTENY AaL Ao | OPTL| NC vss | A
NC [ vss | NC | TDI [Am | As | A | NC | CEo | Vss | ADSL| As. | Aw | Vss | Vooor| 10ee | NG | B
VopaL | /Osr | Vopar PIPEFTL NC At | Ao | UBL | CEw | Vss | RAWL | AsL Ao Voo | I/Osk [ NC Vss C

NC | vss | oo | Nc | Ast | A | An | TBL | voo | OE. [REpEAT| As. | Voo | NC | Vooal | von | vom | D
/011 | NC | Vopar | I/O10r 1/06L NC Vss NC E
VooaL [ ¥O1R | NC | vss Vss | /0er | NC [vooar | F

NC Vss | /012t | NC 70V331 9/99 NC | VopaL | 1/OsL NC G

BF208®)

Voo | NC [ Voo [1Or2r BFG208® voo [ NC | vss |woss | H
VobaL | Vop Vss Vss 20 8_ P I n Vss Vop Vss | Vobar J
/O14R | Vss | I/O13Rr | Vss prGA I/03r | VopaL | 1/04r | Vss K

Top View)

NG [vouL |vooar | vora NC | voa | vss [voa | L
Vooa | NC [ /ows | vss Vss | NC | 1/0za |Vooar | M

NC Vss NC 1/01sL 1/01r | VopaL | NC 1/O2L N
I/Oter | 1/Ot6L | Vopar | NG | TRST | Awer | Ater | Asn | NC | voo | CLke [GRTEN§ A | NG | VO | ves | NC | P
Vss NC |1Owr | TCK |A17r) | Atsr | Asr NC | CEm | Vss | ADSR| Ass | A | Vss |Vooa. | I/Oor | Vopar R

NC | VO17L | VopaL | TMS | NC Asr | Ator | UBR [ CE®R | Vss | RWr | Aer Ar | Vss | NC Vss Ne | T
Vss NC PIPEFTR| NC AtsR A11R A7R [Br Vop OER [REPEAT Rk Asr AoR Voo |OPTrR| NC 1/OoL U

5623 drw 02¢

NOTES:

1. A17 is a NC for IDT70V3399.

All Vbb pins must be connected to 3.3V power supply.

All Vbba pins must be connected to appropriate power supply: 3.3V if OPT pin for that port is set to ViH (3.3V), and 2.5V if OPT pin for that port is
set to ViL (OV).

All Vss pins must be connected to ground supply.

Package body is approximately 15mm x 15mm x 1.4mm with 0.8mm ball pitch.

This package code is used to reference the package diagram.

This text does not indicate orientation of the actual part-marking.

© 2019 Renesas Electronics Corporation
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RENESAS

Pin Configuration(2345 (con't.)

70V3319/99
BC256©
BCG256®

256-Pin BGA
Top View™

Al A2 A3 A4 A5 A6 A7 A8 A9 ato a1 a2 a1z |a1a [ais ate
NC | TDI | NC |A17LM| A1aL | A11L | AsL | NC | CE1L | OEL [CNTENL| AsL | Az | AoL | NC | NC

B B2 B3 B4 B5 B6 B7 BS BY B0 B B12 |B13 |B14 |B15 |B16
NC | NC | TDO | NC | AtsL | At | Ao | UBL | CEoL | R/WL |REPEATL| A4L | A1L | Voo | NC | NC

C1 c2 c3 Ca C5 C6 c7 cs c9 cio  |ci11 ct2  |c13 o4  |cis  |cie
NC | 1/OaL | Vss | AteL | A13L | AtoL | A7L NC | [BL |CLKL |ADSL| AsL | AsL |OPTL| NC | I/OsL

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16
NC | I/O9r | NC |PIPEFFTLVoDaL|VbDaL |Vobar|Vopar| VobaL|Vobat |Vobar|Vobar| Vob | NC NC | I/Osr

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10  |E11 E12  |E13 E14  |E15 E16
1/010r|1/O10L| NC |Vppar| Vop | Vob | Vss | Vss | Vss | Vss | Vop | Vbp |Vbbar| NC | I/O7L | I/O7r

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16
I/011L] NC [l/O11R|VbpaL| VoD | Vss | Vss | Vss | Vss | Vss | Vss | Voo |Vopar|1/Osr | NC | 1/0sL

G1 G2 G3 G4 G5 G6 G7 G8 Go G10  |G11 G12 Gi13  |a14 |c15 [G16
NC | NC |I/O12L|Vopar| Vss | Vss | Vss | Vss | Vss | Vss | Vss | Vss |Vopad| I/0sL| NC | NC

H1 H2 H3 H4 H5 He H7 H8 H9 H10  |H11 H12  |H13 H14  |H15  |H16
NC |1/O12r| NC |Vbbar| Vss | Vss | Vss | Vss | Vss | Vss | Vss | Vss [VbbaL| NC | NC |[I/Osr

J1 J2 U3 Ja J5 J6 J7 U8 J9 J10 |J11 12 13 Ji4 s J16
1/O13L[1/O14R|1/O13R [VDDAL| Vss | Vss | Vss | Vss | Vss | Vss | Vss | Vss |Vobar| I/04r| 1/O3r | 1/0OaL

K1 K2 K3 K4 K5 K6 K7 K8 K9 Kio  [k11 K12 K13 |14 Ki5  |K16
NC NC |I/O14L| VopaL| Vss | Vss | Vss | Vss | Vss | Vss | Vss | Vss |Vbbar| NC NC | I/OaL

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 REE B L5 |16
1/015L| NC [1/O15r|VDDQR| VDD | Vss | Vss | Vss | Vss | Vss | Vss | Vbob |Vopar|l/Oze | NC | 1/O2r

M1 M2 M3 M4 M5 M6 M7 M8 M9 Mi0 (M1t M12 M13 |mia [wm1s |mie
1/016R| 1/016L] NC |Vopbar| Vob | Vob | Vss | Vss | Vss | Vss | Vbp | Vbbb |Vbpalr| I/O1r | I/O1L | NC

N1 N2 N3 N4 N5 N6 N7 N8 N9 N1O N1 N12 N13  |N14 N15 N6
NC [1/017r| NC [|PIPEFFTR| Vbpar| Vopar| Vopal |VobatL |Vopar|Vobar|Vobal [VobaL | Voo | NC | 1/0or | NC

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 |P15 P16
NC |1/O17L| TMS | Ater | A13r | Ator | A7R | NC | LBR |CLKR|ADSR| Aer | Asr | NC | NC | I/OoL

R1 R2 R3 R4 R5 R6 R7 R8  [Ro_ [R10_ [Rit R12 R13  |R14 |Ri5  [R16
NC | NC |[TRST| NC | A1sR | A12R | Asr | UBR | CEoR | R/WR |REPEATR| A4r | Atr |OPTR| NC | NC

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16
NC | TCK | NC |Ai7rM| A14r | A1ir | Asr | NC | CE1r| OER [CNTENR| Ask | A2r | Aor | NC | NC

5623 drw 02d

NOTES:

1. A17 is a NC for IDT70V3399.

2. All Vob pins must be connected to 3.3V power supply.

3. All Vbba pins must be connected to appropriate power supply: 3.3V if OPT pin for that port is set to ViH (3.3V), and 2.5V if OPT pin for that port is
set to ViL (OV).

All Vss pins must be connected to ground supply.

Package body is approximately 17mm x 17mm x 1.4mm, with 1.0mm ball-pitch.

This package code is used to reference the package diagram.

This text does not indicate orientation of the actual part-marking.
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RENESAS

Pin Configuration(.234.589 (con't.)
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VSS ammml 12 91 e V/sS
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|O11R ==ml 14 89 |emmm |O6L
10121 = 15 70V3319/99 88— 106r
1012R == 16 PKG128(6) 87 == 105L
VDD e {7 86 [=== |O5R
VDD e 18 85 femm \/DD
— . —V/
Ves — 20 128-Pin TQFP o [ ves
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1013 e 2D 81 |m== |O4R
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10141 el 04 79 [m== |O3R
|O15R = 25 78 [m== |O3L
|015L === 26 77 |m= |O2R
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VSS e 28 75 [==\/SS
I016R ==mm 29 74 (=== \/DDQL
0161 == 30 73 (== 01R
VDDQR === 31 72 w01
VSS emmm 32 71 [m=—\/SS
|017R === 33 70 |==== \/DDQR
|017L == 34 69 [=== |O0R
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A15R === 37 66 |== AR
AR ===l 38 BITIIILETIIILIBIBBLBBB58BI 65 == AiR
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NOTES:
A17 is a NC for IDT70V3399.
All Vbp pins must be connected to 3.3V power supply.

All Vss pins must be connected to ground supply.

Package body is approximately 14mm x 20mm x 1.4mm.
This package code is used to reference the package diagram.
This text does not indicate orientation of the actual part-marking.

©® N O RN =

Due to the limited pin count, JTAG is not supported in the PKG128 package.

PIPE/FT option in PKG128 is not supported due to limitation in pin count. Device is pipelined outputs only on each port.

All Vbba pins must be connected to appropriate power supply: 3.3V if OPT pin for that port is set to ViH (3.3V), and 2.5V if OPT pin for that port is set to ViL (0V).

© 2019 Renesas Electronics Corporation
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Pin Names
Left Port Right Port Names
CEoL, CE1L CEor, CE1R Chip Enables®
RWL RWr Read/Write Enable
OEL OEr Output Enable
AoL - A7l Aor - A17R™ Address
I/OoL - 1/O17L /Oor - I/O17R Data Input/Output
CLKL CLKR Clock
PIPE/FTL® PIPE/FTR® Pipeline/Flow-Through
ADSL ADSr Address Strobe Enable
CNTENL CNTENr Counter Enable
REPEATL REPEATR Counter Repeat®
UB UBr Upper Byte Enable (/Os-//O17)®
B LBr Lower Byte Enable (/Oo-I/Og)®
VobaL VDDQR Power (/O Bus) (3.3V or 2.5V)?
( ) 6 ) NOTES:
OPTL OPTR Option for selecting Vooax®? 1. A7 is a NC for IDT70V3399.
2 2. Vobb, OPTx, and Vbbax must be set to appropriate operating levels prior to
Voo Power (3.3V) applying inputs on the 1/Os and controls for that port.
Vss Ground (OV) 3. OPTXx selects the operating voltage levels for the 1/Os and controls on that port.
If OPTx is set to VIH (3.3V), then that port's I/Os and controls will operate at 3.3V
TDI Test Data Input levels and Vbbax must be supplied at 3.3V. If OPTx is set to VIL (0V), then that
port's I/Os and address controls will operate at 2.5V levels and Vbbax must be
DO Test Data Output supplied at 2.5V. The OPT pins are independent of one another—both ports can
TeK Test Logic Clock MH operate at 3.3V levels, both can operate at 2.5V levels, or either can operate
est Logic Clock (10MHz) at 3.3V with the other at 2.5V.
™S Test Mode Select 4. When REPEATX is asserted, the counter will reset to the last valid address loaded
via ADSx.
TRST Reset (Initialize TAP Controller) 5. PIPE/FT option in PK-128 package is not supported due to limitation in pin count.

Device is pipelined output mode only on each port. _
Chip Enables and Byte Enables are double buffered when PL/FT = Vi, i.e., the
signals take two cycles to deselect.

5623 tbl 01

s
© 2019 Renesas Electronics Corporation



RENESAS

Truth Table I—Read/Write and Enable Control!:23)

_ Upper Byte Lower Byte
OE CLK Cko CE1 UB LB RW 1/O917 1/00-8 MODE
X ) H X X X X High-Z High-Z Deselected—Power Down
X T X L X X X High-Z High-Z Deselected—Power Down
X T L H H H X High-Z High-Z Both Bytes Deselected
X T L H H L L High-Z DN Write to Lower Byte Only
X T L H L H L DN High-Z Write to Upper Byte Only
X T L H L L L DN DN Write to Both Bytes
L T L H H L H High-Z Dout Read Lower Byte Only
L T L H L H H Dout High-Z Read Upper Byte Only
L T L H L L H Dout Dout Read Both Bytes
H T L H L L X High-Z High-Z Outputs Disabled
5623 tbl 02
NOTES:
1. H_: VIH, "L" = ViL, "X" = Don't Care.
2. @S, CNTEN, REPEAT = X.
3. OE is an asynchronous input signal.
1,2
Truth Table II—Address Counter Control(2
Previous Internal
External Internal Address - _ MODE
Address | Address Used CLK | ADS | CNTEN | REPEAT® 1/0®
X X An T X X L® Dvo(0) | Counter Reset to last valid ADS load
An X An T L X H Dio (n) |Extemal Address Used
An Ap Ap T H H H Dro(p) External Address Blocked—Counter disabled (Ap reused)
X Ap Ap + 1 T H L® H Dvo(p+1) | Counter Enabled—Internal Address generation
NOTES 5623 tbl 03

1. "H" = VIH, "L" = Vi, "X" = Don't Care.

2. Read and write operations are controlled by the appropriate setting of R/W, EU, CE1, @, LB and OE.

3. Outputs configured in flow-through output mode: if outputs are in pipelined mode the date out will be delayed by one cycle.
4. ADS and REPEAT are independent of all other memory control signals including CEo, CE1 and UB, LB.
5
6

The address counter advances if CNTEN = ViL on the rising edge of CLK, regardless of all other memory control signals including CEo, CE1, UB, LB.
When REPEAT is asserted, the counter will reset to the last valid address loaded via ADS. This value is not set at power-up: a known location should be loaded
via ADS during initialization if desired. Any subsequent ADS access during operations will update the REPEAT address location.

© 2019 Renesas Electronics Corporation
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Recommended Operating

Recommended DC Operating
Conditions with Vbba at 2.5V

Temperature and Supply Voltage™
Ambient
Grade Temperature GND VoD
Commercial 0°C to +70°C ov 3.3V + 150mV
Industrial -40°C to +85°C ov 3.3V + 150mV
5623 bl 04

NOTES:
1. This is the parameter TA. This is the "instant on" case temperature.

Absolute Maximum Ratings("

Symbol Parameter Min. | Typ. Max. Unit
Vbp Core Supply Voltage 3.15 | 3.3 3.45 "
Vooa | /O Supply Voltage® 24 | 25 2.6 v
Vss Ground 0 0 0 \
ViH Input High Voltage 1.7 | — | vooa+ 100mv® | v

(Address & Control Inputs)
VH Input High Voltage - 10® 1.7 | — | voba+ 100mv® | v
ViL Input Low Voltage 030 — 0.7 v
5623 bl 05a
NOTES:

1. Undershoot of VIL > -1.5V for pulse width less than 10ns is allowed.
2. VTERM must not exceed Voba + 100mV.

Svmbol Rati Co ial Uni 3. To select operation at 2.5V levels on the I/Os and controls of a given port, the
ymbo ting mmercll nit OPT pin for that port must be setto ViL (0V), and Vbpax for that port must be supplied
& Industrial as indicated above.
V1eERM® Terminal Voltage -0.5to +4.6 \Y
with Respect to GND .
Recommended DC Operating
Tans® Temperature Under Bias -55to +125 °C CO n d | t | ons w |t h V DDQ at 3 3 V
TsTG Storage Temperature -65 to +150 °C Symbol Parameter Min. | Typ. Max. Unit
TN Junction Temperature +150 °C Voo | Core Supply Voltage 3.15 | 33 3.45 \Y
®
lout DC Output Current 50 mA Voba /O Supply Voltage 3.15 | 383 3.45 \
5625 bl 06 Vss Ground 0 0 0 Vv
NOTES: ) @
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may Vi [Input High Voltage o 2.0 | — | Vopa+ 150mVE |V
cause permanent damage to the device. This is a stress rating only and functional (Address & Control Inputs)
Qperatlon of_the devn(?e at the_se or gn_y o.ther conqmo?s above those indicated ViH Input High Voltage - VOP 20 | vooas 150mv@]| v
in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability. ViL | Input Low Voltage 030 — 0.8 Y

2. VTERM must not exceed Vop + 150mV for more than 25% of the cycle time or
4ns maximum, and is limited to < 20mA for the period of VTERM > VDD + 150mV.
3. Ambient Temperature Under Bias. No AC Conditions. Chip Deselected.

5623 tol 05b

NOTES:

1. Undershoot of ViL > -1.5V for pulse width less than 10ns is allowed.

2. VTERM must not exceed Vbba + 150mV.

3. To select operation at 3.3V levels on the 1/Os and controls of a given port, the
OPT pin for that port must be set to ViH (3.3V), and Vbbax for that port must be
supplied as indicated above.

© 2019 Renesas Electronics Corporation
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Capacitance)(Ta=+25°C, F=1.0MH2)

Symbol Parameter Conditions® | Max. | Unit
CIN Input Capacitance VN = 3dV 8 pF
Cout® | Output Capacitance Vout = 3dV 105 | pF
5623 tol 07
NOTES:

1. These parameters are determined by device characterization, but are not
production tested.

2. 3dV references the interpolated capacitance when the input and output switch
from OV to 3V or from 3V to OV.

3. Cour also references Cio.

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (Vbp=3.3V+150mV)

70V3319/99S
Symbol Parameter Test Conditions Min. Max. Unit
L] Input Leakage Current™ Vooa = Max., ViN = OV to Vbba — 10 HA
[lLo| Output Leakage Currentt™ CEo = ViH or CE1 = Vi, Vout = 0V to Vbba — 10 LA
VoL (3.3V) | Output Low Voltage® loL = +4mA, Vbpa = Min. — 0.4 %
Vo (3.3V) | Output High Voltage® loH = -4mA, Vbpa = Min. 2.4 — %
VoL (2.5V) | Output Low Voltage® loL = +2mA, Vbba = Min. — 0.4 %
VoH (2.5V) | Output High Voltage® loH = -2mA, Vbpa = Min. 2.0 - v

5623 tbl 08
NOTE:

1. At Vbp < 2.0V leakages are undefined.
2. Voba is selectable (3.3V/2.5V) via OPT pins. Refer to p.5 for details.

© 2019 Renesas Electronics Corporation
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DC Electrical Characteristics Over the Ogerating
(

Temperature and Supply Voltage Range!®) (vbp=3.3V +150mV)
70V3319/99S166 | 70v3319/995133
Com'l Only Com'l
& Ind
Symbol Parameter Test Condition Version Typ.® | Max. | Typ.® | Max. [ Unit
IDD Dynamic Operating CEL and CEr= VL, coML s | 370 500 320 400 | mA
Current (Both Outputs Disabled,
Ports Active) f = fwax® IND s| — — 320 480
IsB1 | Standby Current CEL = CER = VIH, coML s| 125 200 115 160 | mA
(Both Ports - TTL Outputs Disabled,
Level Inputs) f = fmax” IND S e e 115 195
IsB2 | Standby Current CE"A" = VIL and CE"B" = VIH® coML s | 250 350 220 290 | mA
(One Port - TTL Active Port Outputs Disabled,
Level Inputs) f=fmax® IND S —— - 220 350
ISB3 Full Standby Current B_oth Ports_Outputs Disabled COM'L s 15 30 15 30 mA
(Both Ports - CMOS CEL and CER > VDDQ - 0.2V,
Level Inputs) VIN > VDDQ - 0.2V
or VIN < 0.2V, f = 0@ IND S| — - 15 40
IsB4 | Full Standby Current CE"A" < 0.2V and CE"B" > VDDQ - 0.2V® coML s | 250 350 220 200 | mA
(One Port - CMOS VIN > VDDQ - 0.2V or VIN < 0.2V
Level Inputs) Active Port, Outputs Disabled, f = fmax" IND S — — 220 350
5623 tbl 09
NOTES:

1. At f = fmax, address and control lines (except Output Enable) are cycling at the maximum frequency clock cycle of 1/tcyc, using "AC TEST CONDITIONS" at input
levels of GND to 3V.

f = 0 means no address, clock, or control lines change. Applies only to input at CMOS level standby.

Port "A" may be either left or right port. Port "B" is the opposite from port "A".

Vop = 3.3V, TA = 25°C for Typ, and are not production tested. IDD DC(f=0) = 120mA (Typ).

CEx = ViL means CEox = ViL and CE1x = ViH

CEx = ViH means CEox = ViH or CE1x = ViL

CEx < 0.2V means CEox < 0.2V and CE1x > Voba - 0.2V

CEx > Vbba - 0.2V means CEox > Vbba - 0.2V or CE1x - 0.2V

"X" represents "L" for left port or "R" for right port.

o R e
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AC Test Conditions (Vbba-3.3V/2.5V)

Input Pulse Levels (Address & Controls)
Input Pulse Levels (/Os)

Input Rise/Fall Times

Input Timing Reference Levels

Output Reference Levels

Output Load

GND to 3.0V/GND to 2.4V
GND to 3.0V/GND to 2.4V
2ns
1.5V/1.25V
1.5V/1.25V

Figures 1 and 2

50Q

5623 tol 10

50Q

DATAout—€ ) )

VWA

%ZOpF

Tester)

Figure 1. AC Output Test load.

7__
6__
5—

AtCD 47

(Typical, ns) 3 —1
2 —

10.5pF is the 1/O capacitance of this
device, and 10pF is the AC Test Load
Capacitance.

1.5V/1.25

5623 drw 03

2.5V
8330
DATAOUT
770Q —— 5pF*
4
3.3V
590Q
DATAOUT
435Q — 5pF*
;23 drw 04

Figure 2. Output Test Load
(For tckLz, tckHz, toLz, and toHz).
*Including scope and jig.

Figure 3. Typical Output Derating (Lumped Capacitive Load).

T T
/20‘.'5 30 50

T T
80 100

Capacitance (pF)

T
200
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AC Electrical Characteristics Overthe Operating Temperature Range
(Read and Write Cycle Timing){®3) (vop =3.3V + 150mV, TA = 0°C to +70°C)

70V3319/99S166 | 70V3319/99S133
Com'l Only Com'l
& Ind

Symbol Parameter Min. Max. Min. Max. Unit
tever Clock Cycle Time (Flow-Through)™ 20 e 25 e ns
tovez Clock Cycle Time (Pipelined)" 6 — 7.5 — ns
toH1 Clock High Time (Flow-Through)") 6 e 7 e ns
toLt Clock Low Time (Flow-Through)t") 6 e 7 e ns
toH2 Clock High Time (Pipelined)® 2.1 — 2.6 — ns
toLe Clock Low Time (Pipelined)® 21 e 2.6 e ns
tsA Address Setup Time 1.7 — 1.8 — ns
tHA Address Hold Time 0.5 — 0.5 — ns
tsc Chip Enable Setup Time 1.7 — 1.8 — ns
tHe Chip Enable Hold Time 0.5 — 0.5 — ns
tsB Byte Enable Setup Time 1.7 — 1.8 — ns
tHB Byte Enable Hold Time 0.5 — 0.5 — ns
tsw R/W Setup Time 1.7 — 1.8 — ns
tHW R/W Hold Time 0.5 — 0.5 — ns
tsb Input Data Setup Time 1.7 — 1.8 — ns
tHD Input Data Hold Time 0.5 — 0.5 — ns
tsAD ADS Setup Time 1.7 — 1.8 — ns
tHAD ADS Hold Time 0.5 — 0.5 — ns
tscN CNTEN Setup Time 1.7 — 1.8 — ns
tHON CNTEN Hold Time 0.5 — 0.5 — ns
tSRPT REPEAT Setup Time 1.7 — 1.8 — ns
HRPT REPEAT Hold Time 0.5 . 0.5 — ns
toE Output Enable to Data Valid — 4.0 — 4.2 ns
toLz Output Enable to Output Low-Z 1 — 1 — ns
toHz Output Enable to Output High-Z 1 3.6 1 4.2 ns
tcpi Clock to Data Valid (Flow-Through) — 12 — 15 ns
tco2 Clock to Data Valid (Pipelined)!" e 3.6 e 4.2 ns
tbc Data Output Hold After Clock High 1 — 1 — ns
tckHz Clock High to Output High-Z 1 3 1 3 ns
tckLz Clock High to Output Low-Z 1 — 1 — ns
Port-to-Port Delay
tco Clock-to-Clock Offset | 5 | — | 6 | — | ns

5623 tol 11
NOTES:

1. The Pipelined output parameters (tcvcz, tcpz) apply to either or both left and right ports when FT/PIPEX = Vin. Flow-through parameters (tcyct, tcpt) apply when
FT/PIPE = VL for that port.

2. All input signals are synchronous with respect to the clock except for the asynchronous Output Enable (E) and FT/PIPE. FT/PIPE should be treated as a
DC signal, i.e. steady state during operation.

3. These values are valid for either level of Vbpa (3.3V/2.5V). See page 5 for details on selecting the desired operating voltage levels for each port.

© 2019 Renesas Electronics Corporation
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Timing Waveform of Read Cycle for Pipelined Operation
(FT/PIPE'x' = VIH)(?)

tcycz
le— tCH2 —» tcL2 —»|

CLK 71 Z—\—fL AN
oEo O | XN | XXX XXX

tsc tsc L IHG

ce SOXXXY ©
1 VAV VAN
tsB AN ANZ le
UB, T8 AKX K o ~OXXX
rw Y| KOO XXX
tsw _ tHW

tsA A
ADDRESS“@ An An + 1 An +2 An+3
(1 Latency)
DATAouT
tckLz (—s
M
OE

5623 drw 06

Timing Waveform of Read Cycle for Flow-through Output
(FT/PIPE"x" = ViL)(2.6)

[ tcYC1———>

le— tCH1 —p tCL1 ——m|

CLK 7 Z—\—/Lm

oE0 )X O | XN XXX XXXX
tsc _ |tHe tsc tHC
0 XY RXXKT ™ REXKT ™ KKK * | KXKKX
tsB _|tHB |
UB, B SO ON KK N s |
T ™
A DX o g OO [ YOO XXX
tsA _|tHA
appREsS“ > X an An+ 1 An+2
[ tcb1 L - toc -
DATAouT ‘ an W Qn + 1
+— tcKLz ‘ toHZ

toE —»‘

5623 drw 07

NOTES:

1. OE is asynchronously controlled; all other inputs are synchronous to the rising clock edge.

2. ADS = Vi, CNTEN and REPEAT = Vin.

3. The output is disabled (High-Impedance state) by CEo = ViH, CE1 = VI, @, B =V following the next rising edge of the clock. Refer to
Truth Table 1.

4. Addresses do not have to be accessed sequentially since ADS = viL constantly loads the address on the rising edge of the CLK; numbers
are for reference use only.

5. If @, B was HIGH, then the appropriate Byte of DATAouT for Qn + 2 would be disabled (High-Impedance state).

6. "x" denotes Left or Right port. The diagram is with respect to that port.

© 2019 Renesas Electronics Corporation



RENESAS

Timing Waveform of a Multi-Device Pipelined Read('-?)

- tcyca —

JSA, 1 3HAL

sooressen YKo X OO X OO e XK aa XK e XK e XK s

O N SO .6 I

tcoe t tokHz . fopp
DATAOUT(B1) Qo Q1 @07

1
DG, tDc tcKLz < 1CKHZ

JSA, [ dHAL

sooressen DKo X OO X OO e OO aa XK e XK e XK s

Jsc, | JHC

CEo(B2) 5oLt <><>/ /<><>/

" tcp2 JACKHZ tcpba
DATAOUT(B2) Q2 L Qs

tckLz tcKLZ

5623 drw 08

Timing Waveform of a Multi-Device Flow-Through Read('-2)

[+— tcyc1 —»

oK J;%ﬁ AN SN SN SN SN

JSAIJHA
0

aooressen SRt OO ar X ne XX s XK i XK s XXX me
CEoe1) %‘SC=‘HC>®\ A Mise | g OO

tcb1 tcD1 toknz®) « D1 le—tCD1 |
DATAOUT(B1) Do D1 1 D3 Ds
oG toc tckiz" toxaz™ tekiz™
JsA,lHA

sopressen DKo OO ar XX ae XK e XK e DK s XXX

— isG.13HC,
CEO(BZ) ‘tsc IHQ <X>/ <><>/

 fcDl tCKHZ « tept o | toknz )

DATAOUT(B2) D2 D4 I

tekiz™ T tekez"

™)

5623 drw 09

NOTES:

1. B1 Represents Device #1; B2 Represents Device #2. Each Device consists of one IDT70V3319/99 for this waveform,
Edﬂes_etup for depth expansion in this examplg. ADDRESSB1) = ADDRESS82) in this situation.

2. UB, LB, OE, and ADS = Vi; CE1(81), CE182), R/W, CNTEN, and REPEAT = VIH.

s < 2
© 2019 Renesas Electronics Corporation
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Timing Waveform of Left Port Write to Pipelined Right Port Read(":2:4)

CLK"A" 7T\—/- ~
_tsw _|tHw
RWA
tSA _ |tHA
pn NO
tsb _|tHD
DATAINA" vaup X OX XXX SO K
—- [«—— tCO®)
CLK'B" | 4 N\
tcp2 — ™
RV tow iy XXX AOXAKXXXK
tsA _[tHA
NO
ADDRESS'B" MATCH MATCH

‘ »! [—tDC
NOTES:

1. CEo, UB, LB, and ADS = Vi; CE1, CNTEN, and REPEAT = ViH.

2. OE = Vi for Port "B", which is being read from. OE = Vi for Port "A", which is being written to.

3. If tco < minimum specified, then data from Port "B" read is not valid until following Port "B" clock cycle (ie, time from write to valid read on opposite port will be
tco + 2 tevez + tep2). If tco > minimum, then data from Port "B" read is available on first Port "B" clock cycle (ie, time from write to valid read on opposite port
will be tco + tcycz + tcp2).

4. All timing is the same for Left and Right ports. Port "A" may be either Left or Right port. Port "B" is the opposite of Port "A"

5623 drw 10

Timing Waveform with Port-to-Port Flow-Through Read(!:2:4)

CLK "A" i
tSW; tHW
e T | KRHIKKHIHII K AXKKIIIIIIK
_ tSA; tHi
. NO
apDRESS % X XK aatern KX KKK KKK (N8 SRR AKK
_ tsD _|tHD
paTAN e X X vap S OO R AKOOAAAAKNK
—> | tco®
CLK & | < Nl
tco1
A & XX O g Jiap XX XKD | OO AKX
Ltsa |tia
T
ooress o SO wren OO b OO
‘ tcp1 ‘
DATAOUT '8 XXX VALID VALID

5623 drw 11

toc — toc
NO'IES:

1. CEo, UB, LB, and ADS = Vii; CE1, CNTEN, and REPEAT = Vik.

2. OE = VL for the Right Port, which is being read from. OE = Vi for the Left Port, which is being written to.

3. If tco < minimum specified, then data from Port "B" read is not valid until following Port "B" clock cycle (i.e., time from write to valid read on opposite port will be
tco + tcyc + tep1). If tco > minimum, then data from Port "B" read is available on first Port "B" clock cycle (i.e., time from write to valid read on opposite port will
be tco + tcb1).

4. All timing is the same for both left and right ports. Port "A" may be either left or right port. Port "B" is the opposite of Port "A".
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Tim
(

NOTES:
1.
2.
3.

ing Waveform of Pipelined Read-to-Write-to-Read
= V|L)(2) e——tcyce —
CLK i q\_/ N A N SN SN S N
o5 CONIIV.CONE V. OO IV .CONI V.CONE V. OO
dsc,liHg.
cEl 7 | XX | XX | XXX | XX | XX
SB, | tH
.5 > CONIIV.CONIV.CONEV.CONE . CONI I.CON
tsw | tHW
RW X> SW_| HV\L<X>/ \<></ \<X>/
ADDRESS(S)X> A Mn An+2 An +2 X X < An+3X X>QM4>< g X
JSALIIHAL S m
DATAIN Dn+2
M tcﬂ — tCKHZ — ‘FICKLZ %
DATAoUT Qn \ \/><><>< Qn+3
- READ NOP¥—»l«—WRITE—>«—— READ—— — —

are for reference use only.

Timing Waveform of Pipelined Read-to-Write-to-Read (OE Controlled)®

m

NOTES:
1.
2.
3.

use
4.

<— tcyca —

;tcﬂ&di;

i

gjtptistat_e (High, Low, or High-impedance) is determined by the previous cycle control signals.
CEo, UB, LB, and ADS = ViL; CE1, CNTEN, and REPEAT = ViH. "NOP" is "No Operation".
Addresses do not have to be accessed sequentially since ADS = ViL constantly loads the address on the rising edge of the CLK; numbers

m

m

5623 drw 12

"NOP" is "No Operation." Data in memory at the selected address may be corrupted and should be rewritten to guarantee data integrity.

/—¥

CLK _ /]
CEo % >
JsC,lIHG
cer X
sB, | g
UB, B
S| Hvy
RW SW.| tHW | %\ /<><>/
appRess® X K Aan X OX K an 1 X DK an+2)X XX an +3 XXX an+ 4 XXX an 45X XX
BELNELLY 150, | o, ‘
DATAIN Dn+2 Dn+3
(1) tcb2 I tCKLZ tcpz
|
DATAoUT ;l an e XX Qn+4
toH
e | SO
- - — READ WRITE READ ——
5623 drw 13

only.

© 2019 Renesas Electronics Corporation

%tput_stat_e (High, Low, or High-impedance) is determined by the previous cycle control signals.
CEo, UB, LB, and ADS = Vii; CE1, CNTEN, and REPEAT = Vix.
Addresses do not have to be accessed sequentially since ADS = ViL constantly loads the address on the rising edge of the CLK; numbers are for reference

This timing does not meet requirements for fastest speed grade. This waveform indicates how logically it could be done if timing so allows.
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Timing Waveform of Flow-Through Read-to-Write-to-Read (OE = ViL)®

“ tcyct —

(= tCH1 = tCL1—|
CLK /—XL/ N SN SN SN SN
CEo %\

<tSC

oE: X
U8, 18 X OON

‘tS VJHVL

R/W iSwW | tHW \<X>/

ADDRES§3>X> @@n An+2 An +2 X X X an+3 X X X an + 4 x

| tsp]| tHD

DATAIN g pn+2 X X >

0 « 1CD1 , D1

5|
)

DATAOUT Qn Qn +1
tCKHZ

—

r—— NOP ®——>+—WRITE—*

READ —— — — —

o READ 6523 drw 14

Timing Waveform of Flow -Through Read-to-Write-to-Read (OE Controlled)®

- tcyct —

CLK ;mzﬁ;x/—\_/—\_/—\_/ﬂ
oo ON PEONEW. OOV OON

JsciHg

cer X 204
{SB_ | tHB

. )
R/W
ADDRESSB)X>

DATAIN

LR
§

1)

DATAouT

— = READ—————————**—— WRITE——————— ™ READ—— __— —
5623 drw 15

NOTES:

1. Output state (High, Low, or High-impedance) is determined by the previous cycle control signals.

2. CEo, UB, LB, and ADS = Vi; CE1, CNTEN, and REPEAT = Vi,

3. Addresses do not have to be accessed sequentially since ADS = viL constantly loads the address on the rising edge of the CLK; numbers are for
reference use only.

4. "NOP" is "No Operation." Data in memory at the selected address may be corrupted and should be rewritten to guarantee data integrity.

© 2019 Renesas Electronics Corporation
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Timing Waveform of Pipelined Read with Address Counter Advance(!)

[+— tcyc2 —

CLK JWWZ%%%%

tsA_| tHA

appress X X an

‘tSAD LHAD
ADS % \<X> {sAD
CNTEN /<></t/SCN tHon ><>\ /<X>\

tcp2

DATAoUT Qx-1@ Qx Qn Qn + D@ Qn +2@ M 3

— l<{pC ‘

vg /|

A

-— —— READ —»le—— —»«+—COUNTER—»*———READ— — — — — — —
EXTERNAL READ WITH COUNTER HOLD WITH

ADDRESS COUNTER
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Timing Waveform of Flow-Through Read with Address Counter Advance(")

= N N SN SN N
oness SN (SIS KIIKK
w5 SR LK | [ | Ko e | K

DATAoUT ax? ‘X‘ an Qn + 1 Qn+2 Qn+3® M4

-———READ————*+——— READ WITH COUNTER —————*<+— COUNTER—>+—— READ— —

EXTERNAL HOLD WITH
ADDRESS COUNTER
5623 drw 17

NOTES: _

1. CEo, OE, UB, LB = vi; CE1, RIW, and REPEAT = Vi, o
2. If there is no address change via ADS = ViL (loading a new address) or CNTEN = ViL (advancing the address), i.e. ADS = ViH and CNTEN = Vi, then

the data output remains constant for subsequent clocks.

© 2019 Renesas Electronics Corporation
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Timing Waveform of Write with Address Counter Advance
(Flow-through or Pipelined Inputs)(")

[+— tcyca —»

CLK J;%ﬁ¥7%%m%

ADDRESS %&X XXX X X X X

INTERNAL® ) An+2 An + 4
ADDRESS ><><>< >< An An +1 n+ An +3 ><

tSAD|tHAD
DS X7 | XX ] XX | XX XX
tSCN| tHON
CNTEN
tsD | tHD
[
DATAIN Dn Dn +1 Dn +1 Dn+2 Dn+3 Dn+4
-— —— WRITE ——»<«— WRITE —»— WR|TE —»+—— -
EXTERNAL | WITH COUNTER IGOUNTER HOLD WRITE WITH GOUNTER ™ a0

Timing Waveform of Counter Repeat(®

<+——1tcyca —»

[-1CH2 »4-1CL2 —
ok "\ /jL/j_/j_/

ADDRESS

INTERNAL® A0S T
ADDRESS Ax LAST ADS LOAD LAST ADS +1 An An+1

i XK T KT Y XK
<
<

O gl
KX K
togeL g

REPEAT T ng&
DATAIN 7%%
DATAoUT XXX Qn_

~— EXECUTE ®T*— WRITE —**— READ READ READ READ —»|
REPEAT LAST ADS LAST ADS LAST ADS ADDRESS n ADDRESS n+1
ADDRESS ADDRESS ~ ADDRESS 1 1

:
.
i

8

[2}

5623 drw 19
NOTES:
1. CEo, UB, LB, and RW = Vii; CE1 and REPEAT = Vik.
2. ﬁo, ﬁ, LB - ViL; CE1 = VIH.
3. The "Internal Address" is equal to the "External Address" when ADS - Vi and equals the counter output when ADS = Vi,
4. Addresses do not have to be accessed sequentially since ADS - v constantly loads the address on the rising edge of the CLK; numbers are for reference
use only.
Output state (High, Low, or High-impedance) is determined by the previous cycle control signals.
6. No dead cycle exists during REPEAT operation. A READ or WRITE cycle may be coincidental with the counter REPEAT cycle: Address loaded by last valid
ADS load will be accessed. Extra cycles are shown here simply for clarification. For more information on REPEAT function refer to Truth Table II.
7. CNTEN = ViL advances Internal Address from ‘An’ to ‘An +1’. The transition shown indicates the time required for the counter to advance. The ‘An +1°'Address is
written to during this cycle.

o
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Functional Description

The IDT70V3319/99 provides a true synchronous Dual-Port Static
RAM interface. Registered inputs provide minimal set-up and hold times
on address, data, and all critical control inputs. Allinternal registers are
clocked on the rising edge of the clock signal, however, the self-timed
internal write pulseisindependent ofthe LOW to HIGH transition ofthe clock
signal.

An asynchronous output enable is provided to ease asyn-
chronous bus interfacing. Counter enable inputs are also provided to stall
the operation of the address counters for fast interleaved
memory applications.

AHIGHon CEooraLOW on CE1 forone clock cycle will power down
the internal circuitry to reduce static power consumption. Multiple chip
enables allow easier banking of multiple IDT70V3319/99s for depth
expansion configurations. Two cycles are required with CEoLOWand
CE1 HIGH to reactivate the outputs.

Depth and Width Expansion

The IDT70V3319/99 features dual chip enables (refer to Truth
Table 1) in order to facilitate rapid and simple depth expansion with no
requirements for external logic. Figure 4 illustrates how to control the
various chip enables in order to expand two devices in depth.

The IDT70V3319/99 can also be used in applications requiring
expandedwidth, asindicatedin Figure 4. Through combining the control
signals, the devices can be grouped as necessary to accommodate
applications needing 36-bits or wider.

Ats/A17() T |
IDT70V3319/99  CEo IDT70V3319/99  CEo
CE1 ~Vop CE1 -Vop
Control Inputs Control Inputs
| .
? |
IDT70V3319/99  CE+ IDT70V3319/99  CEj4
CEo 1 CEo 1 _
Control Inputs = Control Inputs = B, LB,
| T RW,
¢ OE,
CLK,
5623 drw 20 &
REPEAT,
Figure 4. Depth and Width Expansion with IDT70V3319/99 CNTEN

NOTE:
1. A1z is for IDT70V3319, Ats is for IDT70V3399.

© 2019 Renesas Electronics Corporation
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JTAGTiming Specifications

tuicyc

WF wel “F N e

TCK (h/ N/
Device Inputs()/
TDI/TMS

tus| tuH bc
Device Outputs@/
TDO
tJRSR oD

TRST

NOTES:

tJRST

Figure 5. Standard JTAG Timing

1. Device inputs = All device inputs except TDI, TMS, and TRST.
2. Device outputs = All device outputs except TDO.

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

70V3319/99

Symbol Parameter Min. Max. | Units
teve JTAG Clock Input Period 100 — ns
tCH JTAG Clock HIGH 40 — ns
oL JTAG Clock Low 40 — ns
LR JTAG Clock Rise Time . 3" ns
tF JTAG Clock Fall Time . 3" ns
RST JTAG Reset 50 — ns
tRSR JTAG Reset Recovery 50 — ns
tico JTAG Data Output — 25 ns
tibc JTAG Data Output Hold 0 — ns
s JTAG Setup 15 — ns
WH JTAG Hold 15 — ns

NOTES 5623 tbl 12

1. Guaranteed by design.

2. 30pF loading on external output signals.

3. Refer to AC Electrical Test Conditions stated earlier in this document.
4.

JTAG operations occur at one speed (10MHz). The base device may run at

any speed specified in this datasheet.

5623 drw 21

200
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Identification Register Definitions

Instruction Field Value Description
Revision Number (31:28) 0x0 Reserved for version number
IDT Device ID (27:12) 0x0314™" Defines IDT part number
IDT JEDEC ID (11:1) 0x33 Allows unique identification of device vendor as IDT
ID Register Indicator Bit (Bit 0) 1 Indicates the presence of an ID register
NOTE: 5623 tbl 13
1. Device ID for IDT70V3399 is 0x0315.
Scan Register Sizes
Register Name Bit Size
Instruction (IR) 4
Bypass (BYR) 1
Identification (IDR) 32
Boundary Scan (BSR) Note (3)
5623 tol 14

System Interface Parameters

Instruction Code Description

EXTEST 0000 Forces contents of the boundary scan cells onto the device outputs™.
Places the boundary scan register (BSR) between TDI and TDO.

BYPASS 111 Places the bypass register (BYR) between TDI and TDO.

IDCODE 0010 Loads the ID register (IDR) with the vendor ID code and places the
register between TDI and TDO.

0011 Places the bypass register (BYR) between TDI and TDO. Forces all

HIGHZ i i i
device output drivers to a High-Z state.

SAMPLE/PRELOAD 0001 Places the boundary scan register (BSR) between TDI and TDO.
SAMPLE allows data from device inputs‘z) to be captured in the
boundary scan cells and shifted serially through TDO. PRELOAD allows
data to be input serially into the boundary scan cells via the TDI.

RESERVED All other codes Several combinations are reserved. Do not use codes other than those
identified above.

5623 tbl 15

NOTES:

1. Device outputs = All device outputs except TDO.

2. Device inputs = All device inputs except TDI, TMS, and TRST.
3. The Boundary Scan Descriptive Language (BSDL) file for this device is available on the IDT website (www.idt.com), or by contacting your local

IDT sales representative.

© 2019 Renesas Electronics Corporation
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Ordering Information

XXXXX A 999 A A A A
Device Power Speed Package Process/
Type Temperature
Range
Blank Tray
8 Tape and Reel
Blank Commercial (0°C to +70°C)
| Industrial (-40°C to +85°C)
GO Green
BF 208-pin fpBGA %JBF208, BFG208)
PRF 128-pin QFPé KG128)
BC 256-pin BGA (BC256, BCG256)
166 Commercial Only i
133 Commercial & Industrial} Speed in Megahertz
S Standard Power
70V3319 4Mbit (256K x 18-Bit) Synchronous Dual-Port RAM
70V3399 2Mbit (128K x 18-Bit) Synchronous Dual-Port RAM
5623 drw 22
NOTES:

1. Contact your local sales office for industrial temp. range for other speeds, packages and powers.
LEAD FINISH (SnPb) parts are Obsolete excluding BGA & fpBGA. Product Discontinuation Notice - PDN# SP-17-02
Note that information regarding recently obsoleted parts is included in this datasheet for customer convenience.

Orderable Part Information

(Sh':ﬁ‘:;’ Orderable Part ID cP:gé .Fr’;"fé g‘ig:"‘; (Snﬁﬁ‘:‘)’ Orderable Part ID oxg- -?;,?é omp:
133 [70v33195133BC BC256 | CABGA c 133 | 70v33995133BC BC256 | CABGA c
70V3319S133BC8 BC256 | CABGA C 70V33995133BC8 BC256 | CABGA c
70V3319S133BCGI BCG256 | CABGA I 70V33995133BClI BC256 | CABGA I
70V3319S133BClI BC256 CABGA | 70V3399S133BCI8 BC256 CABGA |
70V3319S133BCI8 BC256 CABGA I 70V3399S133BF BF208 CABGA C
70V3319S133BF BF208 CABGA c 70V3399S133BF8 BF208 CABGA C
Z0V33195133BF8 BF208 | CABGA c 70V3399S133BF| BF208 | CABGA I
OV33195133BF 5r208 | CABGA , 70V3399S133BFI8 BF208 | CABGA I
70V33195133BF B 5F208 | GABGA , 166 |70v33995166BC BC256 | CABGA c
70V3319S133PRFGI PKG128 | TQFP I 70V33995166BC8 BC256 [ CABGA c
70V3319S133PRFGI8 PKG128 | TQFP I 70V3399S166BF BF208 [ CABGA c
166 | 70v3319S166BC BC256 | CABGA | C 70V3399S166BF8 BF208 | CABGA | C
0V33195 166508 cc25s | CABGA S 70V3399S166BFG BFG208 | CABGA c
S OV33195166BCG 5ccase | CABGA c 70V3399S166BFG8 BFG208 | CABGA c
70V3319S166BF BF208 | cABGA c
70V3319S166BF8 BF208 | cABGA c
70V3319S166BFG BFG208 | CABGA c
70V3319S166BFG8 BFG208 | CABGA c
70V3319S166PRFG PKG128 | TQFP c
70V3319S166PRFG8 PKG128 | TQFP c

© 2019 Renesas Electronics Corporation



RENESAS

Datasheet Document History:

06/02/00: Initial Public Offering

07/12/00: Page 1 Added mux tofunctional block diagram

06/20/01: Page 1 Added JTAG informationfor TQFP package
Page 4 Corrected TQFP package size

07/30/01: Page 1 Added PL/ﬁoption

Page 20 Changed maximum value for JTAG AC Electrical Characteristics for tico from 20ns to 25ns
Page 9 Added Industrial Temperature DC Parameters
11/20/01: Page 2, 3 & 4 Added date revision for pin configurations
Page 11 Changed toe value in AC Electrical Characteristics, please refer to Errata #SMEN-01-05
Page 1 & 22 Replaced ™ logo with ® logo
Page 10 Changed AC Test Conditions Input Rise/Fall Times
08/06/02: Consolidated multiple devices into one datasheet
Page 1 &5 Added DCD capability for Pipelined Outputs
Page 7 Clarified Tsias and added Tun
Page 9 Changed DC Electrical Parameters
Page 11 Removed Clock Rise & Fall Time from AC Electrical Characteristics Table
Removed Preliminary status

05/19/03: Page 11 Added Byte Enable SetupTime & Byte Enable Hold Time to AC Electrical Characteristics Table
Page 22 Added IDT Clock Solution Table
02/08/06: Page 1 Added green availability to features

Page 6 Changed footnote 2 for Truth Table | from ADS, CNTEN, REPEAT = Viri to ADS, CNTEN, REPEAT = X
Page 22 Added green indicator to ordering information

07/25/08: Page 9 Corrected a typo in the DC Chars table
01/19/09: Page 22 Removed "IDT" from orderable part number
10/03/14: Page 22 Added Tape & Reel to the Ordering Information
06/20/18: Product Discontinuation Notice - PDN# SP-17-02

Last time buy expires June 15,2018
09/12/19: Page 2, 3 & 4 Updated package codes

Page 22 Added Orderable Part Information table and removed IDT Clock Solution table
11/04/19: Page 22 Corrected "ns" to "MHz" in the header of the Orderable Part Information tables
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