OIDT

HIGH-SPEED 3.3V 256K x 36
SYNCHRONOUS
BANK-SWITCHABLE
DUAL-PORT STATIC RAM

IDT70V7519S

WITH 3.3V OR 2.5V INTERFACE

Features:

E1256K x 36 Synchronous Bank-Switchable Dual-ported
SRAM Architecture
— 64 independent 4K x 36 banks
- 9 megabits of memory on chip

- 1.5ns setup to clock and 0.5ns hold on all control, data, and
address inputs @ 200MHz

— Datainput, address, byte enable and control registers

- Self-timed write allows fast cycle time

ISeparate byte controls for multiplexed bus and bus
matching compatibility

EILVTTL- compatible, 3.3V (£150mV) power supply
for core

EILVTTL compatible, selectable 3.3V (x150mV) or 2.5V
(x100mV) power supply for 1/0s and control signals on
each port

“industrial temperature range (-40°C to +85°C) is
available at 166MHz and 133MHz

=IAvailable in a 208-pin Plastic Quad Flatpack (PQFP),
208-pin fine pitch Ball Grid Array (fpBGA), and 256-pin Ball
Grid Array (BGA)

E1Supports JTAG features compliant with IEEE 1149.1

EBank access controlled via bank address pins
EHigh-speed data access
— Commercial: 3.4ns(200MHz)/3.6ns (166MHz)/4.2ns
(133MHz) (max.)

- Industrial: 3.6ns (166MHz)/4.2ns (133MHz) (max.)
=ISelectable Pipelined or Flow-Through output mode
=ICounter enable and repeat features
=IDual chip enables allow for depth expansion without

additional logic
=IFull synchronous operation on both ports

- bBnscycle time, 200MHz operation (14Gbps bandwidth)

- Fast3.4ns clock to data out

Functional Block Diagram

PLFTL— —— PL/FTR
OPTL— —— OPTR
CLKL— — CLKR
ADSL—] < ADSR
CNTENL—) —— CNTENR
REPEATL—) —— REPEATR
R/WL—) —— RWR
CEo.—— CONTROL > vux | < CONTROL [ CEor
EIL_) LOGIC LOGIC (__(EIR
BE3sL—) 4Kx36 — BE3r
BE2—) > MEMORY <@ —— BEr
%;u_—) ARRAY (—%;m
BEoL—— (BANK 0) —— BEor
OEL— k—— OER
‘ [ MUX *
- o > VU X |t ) o
g CONTROL CONTROL OR-35R
4Kx36
$| MEMORY |«
ARRAY
AuL (BANK 1) —— A11R
. | ADDRESS ADDRESS | .
AoL DECODE DECODE |, Aol
BAsL — [ [—— BAsr
BA4L — ° k—— BA4R
BAsL—] BANK e BANK [ BAsr
BA2.—— DECODE DECODE [« BA2R
BA1L —] —»4— [ BAIR
BAoL — —— BAOR
4Kx36
IS MEMORY | e
ARRAY
(BANK 63)
NOTE: | MUX
1. The Bank-Switchable dual-port uses a true SRAM
core instead of the traditional dual-port SRAM core.
i . . . —TMS 5618 drw 01
As a result, it has unique operating characteristics. DI — TOR
Please refer to the functional description on page 19 mo—{ ¢ [ st
for detalils.
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IDT70V7519S

pescription:

The IDT70V7519 is a high-speed 256Kx36 (9Mbit) synchronous
Bank-Switchable Dual-Ported SRAM organized into 64 independent
4Kx36 bhanks. The device has two independent ports with separate
control, address, and I/O pins for each port, allowing each portto access
any 4Kx36 memory block not already accessed by the other port.
Accesses hy the ports into specific banks are controlled via the bank
address pins under the user's direct control.

Registersoncontrol, data, and address inputs provide minimal setup
and hold times. The timing latitude provided by this approach allows
systems to be designed with very short cycle times. With an input data

Pin Configuration®2:34

01/11/02

Hiah-Sneed 256K x 36 Svnchronous Bank-Switchable Dual-Port Static RAM
L] [ UV J D HpEgN

Industrial and Commercial Temperature Ranges

register, the IDT70V7519 has been optimized for applications having
unidirectional or bidirectional dataflowin bursts. An automatic power down
feature, controlled by CEo and CE1, permits the on-chip circuitry of each
porttoenteraverylow standby power mode. The dual chip enables also
facilitate depth expansion.

The 70V7519 can supportan operating voltage of either 3.3V or2.5V
ononeorboth ports, controllable by the OPT pins. The power supply for
the core of the device(VDD) remains at 3.3V. Please refer also to the
functional description on page 19.

NOTES:
1. All Vop pins must be connected to 3.3V power supply.

AL A2 A3 AL A5 A6 A7 A8 A9 a0 AL A2 A3 |A14 |a1s |ae |A17
1019L | 1018L | Vss | TDO | NC | BAaL | BAo | As. | BEiL | Voo | CLKL [CNTENY AaL | Ao | OPTL|1/O17| Vss
B1 B2 B3 B4 BS B6 B7 B8 B9 [0 [BLl B12 B13 [B14 [B15 B16  |B17
1/020r| Vss [1/O18r| TDI | BAsL [ BAiL | Ao |BE2L | CEoL | Vss [ADSL| AsL | Aiw | Vss |Vobgr|I/O1eL | /O15R
c1 c2 c3 c4 cs c6 c7 c8 c9 ci0 [cu1 c12 |[ci3 |ca o5  |ci6  [c17
VobQL | 1/019R [VODQR|PLFTL] NC | BA2L | Ao | BEsL | CE1L | Vss | RMWL| AeL | Az | Vvop [1/O16r|1/015L| Vss
D1 D2 D3 D4 D5 D6 D7 e D10 D11 D12 D13 |[p14 |pis  [pe D17
/0220 Vss [1/021L|1/O20.| BA3L | AL | A7. [ BEoL | Vobp | OEL |REPEATL| AsL | Vop [I/O17r|VoDQL| 1/O14L | I/O14r
E1 E2 E3 E4 E14 |E15 El6 [E17
1/023L [ 1/O22r [VDDQR| I/021R /0121 | I/O13r| Vss |I/O13L
F1 F2 F3 Fa F14 F15  [F16 F17
VoDQL [I/O23R | 1/024L| Vss Vss |[I/O12r | I/O11L | VDDQR
Gl G2 G3 G4 G4 |e15  |616  [G17
1/026L| Vss [ I/OzsL|I/O24rR /0oL [VDDQL [I/O10L [I/O11R
H1 H2 H3 H4 H14  |H15  [H16 H17
VoD | I/026R | VDDQR| I/O25R 70\/751958': Vop | 109r | Vss [1/O1w0r
BF-208®)
a1 32 13 4 J14 15 J16 17
VooQL| Vob | Vss | Vss . Vss | Vob | Vss |VDDQR
208-Pin fpBGA
K1 K2 K3 K4 ) 6 K14 K15 [|k16 K17
I/028rR| Vss |1/O27r| Vss Top View® 1/O7r |VoDQL| I/O8R | Vss
L1 L2 L3 L4 L14 115 | L17
1/029R | 1/028L [ VDDQR| /0271 1/06r | 1/O7L | Vss | 1/OsL
M1 M2 M3 M4 [VEP R [VET- S [ VAT (Yig
VoDQL| I/029L | I/0O30R| Vss Vss | 1/OeL | I/OsR | VDDQR
N1 N2 N3 N4 N14  [N15 |N16 N17
1/031L| Vss |I/O31Rr | 1/O30L 1/03r | VoDQL| I/O4R | 1/OsL
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 [P11 P12 P13 P14 [p15 P16 [P17
1/032R | 1/032L |VDDQR| 1/035R | TRST | BA4r | BAoR | Asr | BE1R | Vop | CLKR [CNTENR| A4r | V/O2L | 1/0O3L | Vss | 1/0aL
RL R2 R3 R4 R5 R6 R7 R& |rRo |r10  [Ri1 [R12 R13 |R14 [r15 [R16  [R17
Vss |1/O33L |I/034r| TCK | BAsR [ BAIR | Aor [ BE2r| CEor [ Vss [ADSR| Asr | Ar | Vss |Vopaql| I/O1Rr |VoDQr
T1 T2 T3 T4 T5 T6 T T8 T9 T10 T T2 T3 |T14 Ti5 |16 [T17
1/033R [ /O3aL [ VoDQL| TMS | NC | BA2r | A1or | BEsr [ CE1R| Vss | RWR| Asr | A2r | Vss | I/Oor| Vss | I/02r
uL U2 us  fus us 3 u7 us U9 ulo 11 U12 U13 u14 uis  fule  |ui?
Vss [I/OssL [PLIFTR[ NC | BAsr| A1r | A7rR | BEor| Voo | OER REPEATR| Asr | Aor | Vbp | OPTR| I/OoL | 1/O1L
5618 drw 02¢

2. All Vopq 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).
. Al Vss pins must be connected to ground supply.

. This package code is used to reference the package diagram.

3
4. Package body is approximately 15mm x 15mm x 1.4mm with 0.8mm ball pitch.
5
6

. This text does not indicate orientation of the actual part-marking.
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L] L UV 319 DU L] L] L]
=34 (con't.)
70V7519BC
BC-256©)
256-Pin BGA
11/08/01 Top VIeW(G)
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All A12 Al13 Al4 Al15 Al6

NC | TDI | NC |BAsL |BA2 | Ate | As. | BE2 | CEiL | OEL |CNTENY AsL | A2 | Aor | NC | NC

B1 B2 B3 B4 B5 B6 B7 BS Bo  |sw0 [BiL_ |B12 [B13 |B14 |B15  |B16
I/O18L] NC | TDO | NC | BAsL | BAoL | Ao [BEsL | CEoL | RAWL [REPEATL] AaL | A1 | Vbp [1/O17L] NC

c1 c2 c3 ca cs c6 c7 c8 co cio |ci1  [ciz [ciz [cia  [cis  |cis
1/018R| 1/O10L| Vss | BA4L | BAw | Ator | A7. | BEw | BEoL | CLKL [ ADSL| AeL | AsL | OPTL |1/O17r]| I/O16L

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 |D14 D15 D16
1/020R| I/O19R | 1/O20L | PL/FTL| VDDGQL | VDDQL [ VDDQR| VDDQR| VDDQL [ VDDQL | VDDQR|VDDQR| VDD |[1/0O15R | I/O15L | I/016R

E1l E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 El4 E15 E16
1/021R| 1/021L | 1/O22L | VopgL| VDD | VDD | Vss | Vss | Vss | Vss | Vbp | VDD |VDDQR| I/O13L| 1/O14L | I/O14rR

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 Fl14 F15 F16
1/023L [ 1/022rR | 1/023R [VDDQL| VDD | Vss | Vss | Vss | Vss | Vss | Vss | Vbp [VDDQR|I/O12R|1/0O13R | I/O12L

G1 G2 G3 G4 G5 G6 G7 8 G9 G10 G611  [B12 G13 Gl4 G15 G16
1/024R| 1/024L | 1/0O25L | VDDQR| Vss | Vss | Vss | Vss Vss | Vss | Vss | Vss |VobpaqL|l/OzoL |I/O11L |I/O11R

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14  |H15  [H16
110261 | 1/025R | 1/026rR| VDDOR| Vss | Vss | Vss | Vss | Vss | Vss | Vss | Vss |VbpQL| I/Ogr | 109L |I/O10R

a1 32 33 4 35 6 7 J8 39 110 J11 J12 313 J4 |ais J16
1/O27L] 1/0O28R|1/027R | VDDQL| Vss | Vss | Vss | Vss | Vss | vss | Vss | Vss |Vopor| 1/10sr]| 1/O7R | 1/0sL

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15 K16
1/029R | 1/0O29L | 1/O28L | VODQL| Vss | VSs | Vss | Vss | Vss | Vss | Vss | Vss |VDDQR| I/Oer | I/O6L | I/O7L

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 L14 L15 L16
1/030L | 1/031r| 1/030R| VDDQR| VDD | Vss | Vss | Vss | Vss | Vss | Vss | Vbp |VopqL| I/OsL | 1/O4R | 1/OsR

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 (M1l m12 M3 |m14  |mi5  |M16
1/032R| 1/032L | 1/O31L | VDDQR| VDD | VDD | Vss | Vss | Vss | Vss | VDD | VDD |VDDQL| I/O3R | 1/03L | 1/04L

N1 N2 N3 N4 N5 N6 N7 N8 N9 IN10 N11 N12 N13 N14 N15 N16
1/033L| 1/034r | 1/033r | PLIFTR| VDDQR VDDQR| VDDQL | VODQL| VDDQR|VDDQR| VDDQL [VDDQL | VDD | I/O2L | I/O1R | /O2R

P1 [ P3 P4 Ps P6 P7 [ P9 P10 P11 [Pz [Pz [Paa  [P1s  |Pi6
1/035R | 1/034L | TMS | BA4R | BAIR | A10r | A7R | BE1r | BEor | CLKR| ADSR| AsrR | Aszr | I/OoL | I/OoR | 1/O1L

R1 R2 R3 R4 RS R6 R7 R8 |R9  |R10  |R1l R12 R13 R14 R15 R16
/03sL] NC |TRST| NC | BA3R| BAorR | AsrR | BE3r | CEor | R/WR|REPEATR| A4r | AR |OPTR| NC NC

T1 T2 T3 T4 T5 T6 T7 TS_ T9 T10 T11 T12 T13 T14 T15 T16
NC | TCK | NC | BAsr| BA2r| A11r | Asr | BE2r| CE1rR| OER [CNTENR| Asr | A2r | Aor NC NC

5618 drw 02d

NOTES:

1. All Vop pins must be connected to 3.3V power supply.

2. All Vopq 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).

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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= fj
11/08/01 &%3 ‘u’i_ o) ) = J(f)gg 'ing
PRS- 3 T d3ddddzag, , Laddidridaann? S . aa400aFEER,
8800889983882 2 2l MR0 08888800 C Rl 33352328885555¢
OO ITONATONDON~NOULTONATODONOMTNANATODDON~NONDTNHNANAODONOULTMONTTOD XN
O0O0000O00O00OONDDDHDOO DO MOMOKVNVMVMOWONNNNENNNNNNS OO OOOO©O©OOOWLWLW
o C]1 SRRSERRRRAIAARAAAAARIRSEERARISSEEEESSESAERA38 3333338 1 o
1/01r ] 2 1551 1/O16r
110200 ] 3 1541 /0151
1/020r C— 4 1531 1/O15R
VopaL ] 5 152 Vss
Vss 6 151 /3 VopaL
/o2 7 1503 /O1aL
1/ozr ] 8 149 [ /O14r
11o22e £ 9 1481 /O13L
11022r ] 10 147 /O13r
vooor [ 11 146 Vss
vss [ 12 1451 Vopor
/023 ] 13 144 [ /0121
11023r [ 14 143[] /O12R
110240 ] 15 142 /o1
I/024r ] 16 141 [ V/O11R
voboL [ 17 140— Vss
vss ] 18 139[—3 VopaL
/o250 ] 19 13| /0101
1102sr [ 20 137[1 /O10r
110260 ] 21 1363 /OsL
11026r [ 22 1351 1/O9r
Voogr [ 23 134 Vss
vss ] 24 70V7519DR 133[1 Vobor
voo [] 25 132 Voo
voo = 26 DR-208(%) 1231 Voo
vss [ 27 130 Vss
Vvss [ 28 129 Vss
VoboL [ 29 . 10811 Vss
vss [ 30 208'P|n PQFP 17| Vopau
11027r ] 31 . 1261 /0sr
oz [ 32 Top V|ew(6) 151 V0L
1/028r [ 33 124 /O7R
110280 ] 34 1233 /o
Voogr [ 35 122[1 Vss
vss [ 36 121 Vopor
11020r [ 37 120 /Oer
110200 ] 38 119 VOsL
1/0sr T 39 1181 VOsr
110so. T 40 11713 1OsL
Voo £ 41 116 Vss
vss [ 42 115 VobaL
1/osir ] 43 114 /O4R
11osi ] 44 113 /o
1/0s2r ] 45 112 /O3r
1osz ] 46 111 = Vo3
VDDQR ] 47 110 1 vss
vss [ 48 109 — Vobgr
1/0ssr ] 49 108 /O2r
110z = 50 107 = /O2u
1/ossr = 51 106 =1 VO1R
1/034aL 52 © o o o 4051 o
MTNONODDOANMITIUNONODIOANNTNDONMVDDO ANMNMITNDONDIOANMINH ON~NODNOOOOO
DWW LWOLNWOWOWOOOOOO©O©ONNDNNNSNSNSNRNSDNOGWDONOWOMOEONNMMOVDODDDDDD DD O A oA
B3 R OB S S E LR R Y E S EEEEEREERIGEZEGY
L8 zZZz 39
>§223'-"‘E éééééé<<<<<\%\%8\8»>>d‘°g\2&§<<<<<<<>>>%22§>
o 5 i}
o
NOTES:
1. All Vop pins must be connected to 3.3V power supply.
2. All Vopq 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).
3. All Vss pins must be connected to ground supply.
4. Package body is approximately 28mm x 28mm x 3.5mm.
5. This package code is used to reference the package diagram.
6. This text does not indicate orientation of the actual part-marking.
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High-Speed 256K x 36 Synchronous Bank-Switchable Dual-Port Static RAM
LT /UV Y pC L L L

L]
PinNames
Left Port Right Port Names
CEoL, CE1L CEor, CE1R Chip Enables
RIWL RIWR Read/Write Enable
OEL OERr Output Enable
BAoL - BAsL BAGR - BAsR Bank Address®
AoL - AuL AR - A11IR Address
I/OoL - I/O3sL I/O0R - 1/035R Data Input/Output
CLKL CLKRr Clock
PUFTL PLFTR Pipeline/Flow-Through
ADSL ADSR Address Strobe Enable
CNTENL CNTENR Counter Enable
REPEATL REPEATR Counter Repeat®
BEoL - BEsL BEr - BER Byte Enables (9-bit bytes)
VooQL VDDQR Power (I/O Bus) (3.3V or 2.5V)Y
OPTL OPTR Option for selecting Voogx(*?
VoD Power (3.3V)¥
Vss Ground (OV)
TDI Test Data Input
TDO Test Data Output
TCK Test Logic Clock (10MHz)
™S Test Mode Select
TRST Reset (Initialize TAP Controller)

5618 thl 01

Industrial and Commercial Temperature Ranges|

NOTES:

1.

2.

Vop, OPTx, and Vbpx must be set to appropriate operating levels prior to
applying inputs on the 1/0s and controls for that port.

OPTXx selects the operating voltage levels for the I/Os and controls on that port.
If OPTx is set to VIH (3.3V), then that port's I/0s and controls will operate at 3.3V
levels and Vopx must be supplied at 3.3V. If OPTx is set to VIL (0V), then that
port's 1/0s and address controls will operate at 2.5V levels and Vobgx must be
supplied at 2.5V. The OPT pins are independent of one another—both ports can
operate at 3.3V levels, both can operate at 2.5V levels, or either can operate
at 3.3V with the other at 2.5V.

When REPEATX is asserted, the counter will reset to the last valid address loaded
via ADSX.

Accesses by the ports into specific banks are controlled by the bank address
pins under the user's direct control: each port can access any bank of memory
with the shared array that is not currently being accessed by the opposite port
(i.e., BAoL - BAsL # BAoR - BAsR). In the event that both ports try to access the
same bank at the same time, neither access will be valid, and data at the two
specific addresses targeted by the ports within that bank may be corrupted (in
the case that either or both ports are writing) or may result in invalid output (in
the case that both ports are trying to read).
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Trtrt‘rﬁab‘le—l—RE‘adTerte and Enable Control®2:34)

_ _ Byte 3 Byte 2 Byte 1 Byte 0
OF [ CLK | CBo | CE1 | BEs | BE2 | BE. | BB | RW | 1/027:35 /01826 /0917 /008 MODE
X T H X X X X X X High-Z High-Z High-Z High-Z | Deselected-Power Down
X T X L X X X X X High-Z High-Z High-Z High-Z | Deselected-Power Down
X T L H H H H H X High-Z High-Z High-Z High-Z | All Bytes Deselected
X T L H H H H L L High-Z High-Z High-Z DN Write to Byte 0 Only
X T L H H H L H L High-Z High-Z DiN High-z | Write to Byte 1 Only
X T L H H L H H L High-Z DN High-Z High-Z | Write to Byte 2 Only
X T L H L H H H L DN High-Z High-Z High-Z | Write to Byte 3 Only
X T L H H H L L L High-Z High-Z DN DN Write to Lower 2 Bytes Only
X T L H L L H H L DN DN High-Z High-Z | Write to Upper 2 bytes Only
X T L H L L L L L DN DN DN DN Write to All Bytes
L T L H H H H L H High-Z High-Z High-Z Dout  |Read Byte 0 Only
L T L H H H L H H High-Z High-Z Dout High-Z | Read Byte 1 Only
L T L H H L H H H High-Z Dour High-Z High-Z |Read Byte 2 Only
L T L H L H H H H Dout High-Z High-Z High-Z |Read Byte 3 Only
L T L H H H L L H High-Z High-Z Dout Dout |Read Lower 2 Bytes Only
L T L H L L H H H Dout Dour High-Z High-Z |Read Upper 2 Bytes Only
L T L H L L L L H Dout Dour Dout Dout |Read All Bytes
H X X X X X X X X High-Z High-Z High-Z High-Z | Outputs Disabled
NOTES: 5618 thl 02
1. "H"=VH, "L" = ViL,"X" = Don't Care.
2. ADS, CNTEN, REPEAT are set as appropriate for address access. Refer to Truth Table Il for details.
3. OE is an asynchronous input signal.
4. It is possible to read or write any combination of bytes during a given access. A few representative samples have been illustrated here.

Truth Table II—Address and Address Counter Control2.9

Previous | Addr I
Address | Address | Used | CLK | ADS | CNTEN | REPEAT® | 1/0® MODE
An X An T L& X H Dvo () |Extemal Address Used
X An An+1 T H Lo H Dio(n+1) |Counter Enabled—Internal Address generation
X An+1 [An+1 T H H H Dio(n+1) |Extemal Address Blocked—Counter disabled (An + 1 reused)
X X An T X X L Dvo(0) | Counter Set to last valid ADS load
NOTES: 5618 thl 03
1. "H"=ViH,"L" = Vi, "X" = Don't Care. L o
2. Read and write operations are controlled by the appropriate setting of R/W, CEo, CEz, BEn and OE.
3. Outputs configured in flow-through output mode: if outputs are in pipelined mode the data out will be delayed by one cycle.
4. ADS and REPEAT are independent of all other memory control signals including CEo, CE1 and BEn . .
5. The address counter advances if CNTEN = ViL on the rising edge of CLK, regardless of all other memory control signals including CEo, CE1, BEn.
6. 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

7.

via ADS during initialization if desired. Any subsequent ADS access during operations will update the REPEAT address location.

The counter includes bank address and internal address. The counter will advance across bank boundaries. For example, if the counter is in Bank 0, at address
FFFh, and is advanced one location, it will move to address Oh in Bank 1. By the same token, the counter at FFFh in Bank 63 will advance to Oh in Bank 0. Refer
to Timing Waveform of Counter Repeat, page 18. Care should be taken during operation to avoid having both counters point to the same bank (i.e., ensure BAoL
- BAsL # BAoR - BAsR), as this condition will invalidate the access for both ports. Please refer to the functional description on page 19 for details.
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UV

RR—OTﬁTﬁ‘eTTd'e—d'Op—e_ratmg Recommended DC Operating
Temperature and Supply Voltage®  Conditions with Vbbg at 2.5V

Ambient Symbol Parameter Min. | Typ. Max. Unit
Grade Temperature GND VoD Voo | Core Supply Voltage 315 | 33 3.45 \Y
Commercial 0°C to +70°C ov 3.3V + 150mV Voo |0 Supply Voltage® 24 | 25 26 Vv
Industrial -40°C to +85°C ov 3.3V + 150mV Vss Ground 0 0 0 \Y
NOTE: 5615 bl 04 VH | Input High Voltage 17 | — | Voog+ 100mv® | v
1. This is the parameter Ta. This is the “instant on" case temperature. (Address & Control Inputs)
Vi |InputHigh Voltage - 10® | 1.7 | — | Voog + 100mv® | Vv
ViL | Input Low Voltage 030 — 0.7 Vv
5618th! 05a
NOTES:
. . 1) 1. Undershoot of ViL > -1.5V for pulse width less than 10ns is allowed.
Absolute Maximum Ratings 2. VTerw must not exceed Voog + 100mV.
Svmbol Rati c ial Unit 3. To select operation at 2.5V levels on the I/Os and controls of a given port, the
ymbo aling &olm(rjnertc'lal n OPT pinforthat port must be setto Vit (0V), and Vbpox for that port must be supplied
ndustria as indicated above.
VTERMP) Terminal Voltage 050 +4.6 v
with Respect to
GND Recommended DC Operating
Tois Temperature 55 10 +125 °C Conditions with Vbbpo at 3.3V
Under Bias Symbol Parameter Min. | Typ. Max. Unit
Tste Siorage 65 o +150 °C Vop | Core Supply Voltage 315 | 33 3.45 \Y
Temperature
v /O Supply Voltage® 315 | 3.3 3.45 v
lout DC Output Current 50 mA o ueey 9
Vss | Ground 0 0 0 \Y
NOTES: 5618 thl 06 - >
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may ViH  [Input High Voltage . 20 | — [Vopg+ 150mVE [V
cause permanent damage to the device. This is a stress rating only and functional (Address & Control Inputs)
operation of the device at these or any other conditions above those indicated Vi |InputHigh Voltage - 10 20 | — |voog+ 150mv@| v
in the operational sections of this specification is not implied. Exposure to absolute i
maximum rating conditions for extended periods may affect reliability. ViL | Input Low Voltage 039 — 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 > VoD + 150mV.  NOTES:
1. Undershoot of ViL > -1.5V for pulse width less than 10ns is allowed.
2. VTERM must not exceed VbpQ + 150mV.
3. To select operation at 3.3V levels on the I/0s and controls of a given port, the
OPT pin for that port must be set to ViH (3.3V), and Vopgx for that port must be
supplied as indicated above.

5618 thl 05b
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IDT70V75

19S

Hiah-Sneed 256K x 36 Svnchronous Bank-Switchable Dual-Port Static RAM
I EEAVAY; J pC L LI [

(TA=+25°C, F =1.0MHz) PQFP ONLY

Symbol Parameter Conditions® | Max | Unit
CN Input Capacitance VIN = 3dV 8 pF
Cout® | Output Capacitance Vout = 3dV 105 | pF
5618 thl 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 (vob = 3.3V + 150mV)

Industrial and Commercial Temperature Ranges

70V7519S
Symbol Parameter Test Conditions Min. Max. Unit
I Input Leakage Current® Voo = Max., Vin = 0V to Vbo — 10 HA
|Io| Output Leakage Current® CEo = VK or CE1 = Vi, VouT = 0V to VboQ — 10 HA
VoL (3.3V) | Output Low Voltage® loL = +4mA, Voo = Min. — 0.4 %
VoH (3.3V) | Output High Voltage® loH = -4mA, Vbpo = Min. 2.4 — %
VoL (2.5V) | Output Low Voltage® loL = +2mA, Voo = Min. — 0.4 Vv
VoH (2.5V) | Output High Voltage® loH = -2mA, VopqQ = Min. 2.0 — Vv
NOTES: 5618 thl 08

1. At Vop < 2.0V leakages are undefined.
2. Vbpq is selectable (3.3V/2.5V) via OPT pins. Refer to p.5 for details.
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IDT70V7519S
High-Speed 256K x 36 Synchronous Bank-Switchable Dual-Port Static RAM
LT /UV Y pC L L L

Industrial and Commercial Temperature Ranges|

DC Efectrical Characteristics Over the Operating

Temperature and Supply Voltage Range®) (vob =3.3v + 150mV)

70V751952007 | 70v75195166 | 70v75195133
Com'l Only Com'l Com'l
& Ind & Ind
Symbol Parameter Test Condition Version | Typ.® | Max | Typ.® | Max | Typ.® [ Max | Unit
b |Dynamic Operating CEL and CEr= VL, COML S| 85 | 950 | 675 | 790 [ 550 | 645 | mA
Current (Both Outputs Disabled,
Ports Active) f= fmax® IND S| — B 675 830 550 675
IsB1 | Standby Current CEL = CER = VH COML S| 340 | 410 | 275 | 340 [ 250 | 295 | mA
(Both Ports - TTL f= fmax®
Level Inputs) IND S| — B 275 355 250 310
Iss2 | Standby Current CE"A" = VIL and CE'8" = VIH®) COML S| 6% 770 515 640 460 520 | mA
(One Port - TTL Active Port Outputs Disabled,
Level Inputs) f=fmax® IND S| — — 515 660 460 545
IsB3 | Full Standby Current Both Ports CEL and CER > VDDQ - 0.2V, comL s| 10 30 10 30 10 30 | mA
(Both Ports - CMOS VIN > VDDQ - 0.2V or VIN < 0.2V,
Level Inputs) f=0@ IND s| — — 10 40 10 40
Ise4 | Full Standby Current CE"A" < 0.2V and CE'8" > VDDQ - 0.2V6 coMmL sl &9 770 515 640 460 520 | MA
(One Port - CMOS VIN > VDDQ - 0.2V or VIN < 0.2V,
Level Inputs) Active Port, Outputs Disabled,
£ = fuax® IND S| — B 515 660 460 545
5618 thl 09
NOTES:
1. Atf = fwax, address and control lines (except Output Enable) are cycling at the maximum frequency clock cycle of l/tcyc, using "AC TEST CONDITIONS" at input
levels of GND to 3V.
2. f =0 means no address, clock, or control lines change. Applies only to input at CMOS level standby.
3. Port "A" may be either left or right port. Port "B" is the opposite from port "A".
4. Vop = 3.3V, Ta=25°C for Typ, and are not production tested. Iop pc(f=0) = 120mA (Typ).
5. CEx = ViL means CEox = ViL and CE1x = Vi
CEx = Vi1 means CEox = ViH or CE1x = ViL
CEx < 0.2V means CEox < 0.2V and CE1x > VbpQ - 0.2V
CEx > VbpQ - 0.2V means CEox > Vopg - 0.2V or CE1x < 0.2V
"X" represents "L" for left port or "R" for right port.
6. 166MHz Industrial Temperature not available in BF-208 package.
7. This speed grade available when Vobg = 3.3.V for a specific port (i.e., OPTx = ViH). This speed grade available in BC-256 package only.
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IDT70V7519S

Hmh %nped ?SGK X 36 Qvnchronouq Bank-Switchable Dual-Port Static RAM Industrial and Commercial Temperature Ranges
/-\(., leSt (.,OndItIOnS (VDDQ 3.3V/2.5V) 2.5V
Input Pulse Levels (Address & Controls) GND to 3.0V/GND to 2.4V
Input Pulse Levels (I/Os) GND to 3.0V/GND to 2.4V 8330
Input Rise/Fall Times 2ns
Input Timing Reference Levels 1.5V/1.25V DATAouT - *
Output Reference Levels 1.5V/1.25V
P 7700 = 5pF*
Output Load Figures 1 and 2
5618 tl 10 _._
3.3V
590Q
50Q 50Q
DATAouT —€& ) ) _T_ VWA 1.5V/1.25 DATAoUT
— 5pF*
I er) 4350 p

5618 drw 03

Figure 1. AC Output Test load. J

5618 drw 04

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

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

6 —
5 p—
AtCD 4=
(Typical, ns) 3 —
2 p—

1

Capacitance (pF)

5618 drw 05

Figure 3. Typical Output Derating (Lumped Capacitive Load).
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IDT70V7519S
High-Speed 256K x 36 Synchronous Bank-Switchable Dual-Port Static RAM
LT /UV J bC L LI [

Industrial and Commercial Temperature Ranges|

AC Electrical Characteristics Over the Operating Temperature Range
(Read and Write Cycle Timing)?3) (vob = 3.3V + 150mV, TA = 0°C to +70°C)

70V751952000 | 70v7519S166%4 | 70v751951339)
Com'l Only Com'l Com'l
& Ind & Ind

Symbol Parameter Min. Max. Min. Max. Min, Max. Unit
tever Clock Cycle Time (Flow-Through)® 15 — 20 — 25 — ns
tovce Clock Cycle Time (Pipelined)® 5 — 6 — 75 — ns
toHL Clock High Time (Flow-Through)® 5 — 6 — 7 — ns
tol Clock Low Time (Flow-Through)® 5 — 6 — 7 — ns
toH2 Clock High Time (Pipelined)? 2.0 — 21 — 2.6 — ns
tor2 Clock Low Time (Pipelined)® 2.0 — 21 — 2.6 — ns
R Clock Rise Time - 15 - 15 — 15 ns
tF Clock Fall Time — 15 — 15 — 15 ns
tsa Address Setup Time 15 e 17 e 18 o ns
tHA Address Hold Time 05 — 0.5 — 0.5 —_ ns
tsc Chip Enable Setup Time 15 e 17 e 18 o ns
tHe Chip Enable Hold Time 0.5 e 0.5 e 0.5 o ns
tsB Byte Enable Setup Time 15 e 17 e 18 o ns
tHB Byte Enable Hold Time 0.5 e 0.5 e 0.5 o ns
tsw R/W Setup Time 15 e 17 e 18 o ns
tHW R/W Hold Time 0.5 - 0.5 — 0.5 e ns
tsb Input Data Setup Time 15 — 17 — 18 — ns
tHD Input Data Hold Time 0.5 e 0.5 e 0.5 o ns
tsAD ADS Setup Time 15 — 17 — 18 — ns
tHAD ADS Hold Time 05 — 05 — 05 — ns
tson CNTEN Setup Time 15 — 17 — 18 — ns
tHon CNTEN Hold Time 05 — 05 — 05 — ns
tSRPT REPEAT Setup Time 15 o 17 - 18 — ns
tHRPT REPEAT Hold Time 0.5 — 0.5 — 0.5 — ns
toe Output Enable to Data Valid e 4.0 e 4.0 e 4.2 ns
toLz Output Enable to Output Low-Z 0.5 e 0.5 e 0.5 o ns
toHz Output Enable to Output High-Z 1 34 1 3.6 1 4.2 ns
topL Clock to Data Valid (Flow-Through)® — 10 — 12 — 15 ns
top2 Clock to Data Valid (Pipelined)® — 34 — 3.6 — 42 ns
toc Data Output Hold After Clock High 1 e 1 e 1 o ns
tckHz Clock High to Output High-Z 1 34 1 3.6 1 4.2 ns
tckLz Clock High to Output Low-Z 0.5 e 0.5 e 0.5 o ns
Port-to-Port Delay
tco Clock-to-Clock Offset | 5.0 | - | 6.0 | — | 75 | e | ns
NOTES: 5618 thl 11

1. The Pipelined output parameters (tcvce, tcp2) apply to either or both left and right ports when FT/PIPEX = ViH. Flow-through parameters (tcvcy, tcoi) apply when
FT/PIPEX = VL for that port. . . .
2. Al input signals are synchronous with respect to the clock except for the asynchronous Output Enable (OE) 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 Vbpq (3.3V/2.5V). See page 5 for details on selecting the desired operating voltage levels for each port.

E

166MHz Industrial Temperature not available in BF-208 package.

5. This speed grade available when Vobg = 3.3.V for a specific port (i.e., OPTx = ViH). This speed grade available in BC-256 package only.
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Hmh Sneed ?56K X 36 Qvnchronouq Bank-Switchable Dual-Port Static RAM Industrial and Commercial Temperature Ranges
UV N

TmWWRead Cycle for Pipelined Operation
(ADS Operation) (FT/PIPE'x = VIH)®

tcyc2
le— {CH2 tcL2 —»

K 4 FoNL__ A N \
ok CCCONV.CCOCONE V.S

tsc c tsc (o}

(©)]

tsB B

g D)ORCTHOOCOON. | OO e XXX
R DY QOO OO [ XXX

tsa

ADDRESS® g X An

(1 Latency) e top— toc |
DATAOUT ——————— ‘ Qn Qn+1 @

tcKLz O— - {

An+1 An +2 An+3

toHz toLz

— @

OE

toE —»‘

5618 drw 06

Timing Waveform of Read Cycle for Flow-through Output
(FT/PIPE"x" = VIL)2:®

tcycr————»
le— tCHL —] tCLL —
CLk A ’j—/j—/m
cEo AKX
tsc e tsc _ |tHc
[©)]
CE1
— tSB[tHB| — ;
BEn tse__[tHB
|
5)
RIW tsw_[tHw
tsA _[tHA,
ADDRESSM@ An ;l<><><><>< An +1 An +2
|4—————— tcp1——» e
DATAouT ‘ Qn Qn+1
+— tcKLz ‘—‘ I toHZ
—
OE( )
toE 4" 5618 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 = Vin, CE1 = ViL, BEn = Vin 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 BEn 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.

12



http://www.dzsc.com/stock_70V/70V7519S133BC.html

IDT70V7519S

quh Speed 256K x 36 Synchronous Bank-Switchable Dual-Port Static RAM Industrial and Commercial Temperature Ranges|
pC L L [

=I‘|'rr1Tn1:]'WavefOT‘r'rrof—a Multi-Device Pipelined Read®:?)

f«— tcyca —™

oLk J%ﬁ;ﬁ N A N N N N

4SALIIHAL

aooressey XK a0 X XX XXX AD@CW‘* XK s XK ms
Jsc, lHg,
CEoeen) O | A Hgse g KON OO

JSALIJHA

aooressen DKo X OO e KOO e XK ra XK XK e XXX s

JsG, | JHG,
CEo(B2) A gse | e, | \<><> <><>/ /<><>/

letop2 | | fcKHZ o le tcD2 |
DATAOUT(B2) Q2 kQ‘l
tckLz tckLz —

5618 drw 08

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

[ tcyc1 —»|

[« {CH1 tcLl |
CLK A /x/

N N A N A

CEo(y) %JSC IHQ%\ /<><>15c i1 /<Y>\

@

DATAOUT(B1)

f—=—p| {CKH.

JSALILHAL

o, -
aooressin SXOK_an KO ar X e XX s XK aa XXX e XXX e

IsqG 1 JHS,
CEos2) . 1HC><X>/ K X /<><>/ \<X>/
o fopn toxnz® ) tcp1 tekrz @
DATAOUT(B2) m D2 m Da
tekiz tekiz®

5618 drw 09
NOTES:
1. B1 Represents Device #1; B2 Represents Device #2. Each Device consists of one IDT70V7519 for this waveform,
_and are setup for depth expansion in this example. ADDRESS(1) = ADDRESS(e2) in this situation.
2. BEn, OE, and ADS = ViL; CE181), CE182), RMW, CNTEN, and REPEAT = ViH.
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Hmh Sneed ?56K X 36 Qvnchronouq Bank-Switchable Dual-Port Static RAM Industrial and Commercial Temperature Ranges
UV

T—W—f—f_lemg aveform of Port A Write to Pipelined Port B Read(®-2:4

CLK'A" 7T \I
tsw | tHwW
RWA"
tSAV tHA
BANK ADDRESS —
AND ADDRESS"" An
tsb hH_Ia
[——>
DATAIN"A" X> Dn
tco®
CLK'B" / \ % %4 \\'
tco2 —— ™
RW-e" PEETRITY
tsA _|tHA
BANK ADDRESS
AND ADDRESS'&" An ‘ ‘
DATAouTB" Dn L
‘ "l tbc
NOTES 5618 drw 10
1. CEo, BEn, and ADS = Vi; CE1, CNTEN, and REPEAT = V.
2. OE = Vi for Port "B", which is being read from. OE = Vin for Port "A", which is being written to.
3. If tco < minimum specified, then operations from both ports are INVALID. 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 + tcyc2 + 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"

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

CLK "a" + N\ / N\ ﬁl
tsw | tHw
RW
tsA [tHA
[ >
BANK ADDRESS An
AND ADDRESS "A"
tsb ‘IHD
bl
DATAIN "A" Dn
tco®
CLK &' / \ e AN 7q
‘ ‘ tcow —
RW B Ytsw tHW
I
tsa | tHA
BANK ADDRESS An
AND ADDRESS "B" ‘
DATAoUT "B" Dn W
toc A toc

NOTES: st

1. CEo, BEn, and ADS = Vi; CE1, CNTEN, and REPEAT = V.

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

3. If tco < minimum specified, then operations from both ports are INVALID. 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 + tcpy).

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".

14
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I_“”“Ig Waveform oft
(OE = VlL)(Z) [——tcyca —»

IDT70V7519S

hronous Bank-Switchable Dual-Port Static RAM Industrial and Commercial Temperature Ranges|

ipelined Read-to-Write-to-Read

(- tCH2»e—tCcL2™

CLK A N N A A

JIsc, | HG
CE1
4sB,. | He |
BEn SO CONI. SN OO OO OON

tsw | tHW

RW X> fsw, IHV:L<X>/ <X>\ /<><>/ \<X>/ \<X>/
appRESS” ) An +2 an + 2 )X O an + 35X O +4 ) X

A
%
A

Al na

S HO
DATAIN Dn +2
) CD2, | —» % tckHzZ —» ‘4— toKLZ  |«lCD2,.|
DATAoUT Qn \ 1 Qn+3
- READ NOP®——<«——WRITE —+<———— READ—— — —
NOTES 5618 drw 12
1. Output state (High, Low, or High-impedance) is determined by the previous cycle control signals.
2. CEo, BEn, and ADS = Vit; CE1, CNTEN, and REPEAT = ViH. "NOP" is "No Operation".
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 re-written to guarantee data integrity.

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

+——tcyc2 —

D S U S N SN S NI SN N

CEo

Jsc, | g

can X XX | XX

4sB, | dHB

 tsvy| fHvy

RIW JSV\L IHV\L /<><>/ \<X>/
aporess® X K An X O an 1 An +2 An+3 an+ X > an+s

IsalqHa Lso,\;HD_ ‘
il
DATAIN Dn +2 Dn+3
® tCDz/l — T tCKLZ tcp2
DATAoUT QT an +4
toH
OE % N
- READ WRITE READ — =
NOTES 5618 drw 13
1. Output state (High, Low, or High-impedance) is determined by the previous cycle control signals.
2. CEo, BEn, and ADS = Vi; CE1, CNTEN, and REPEAT = ViH.
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. This timing does not meet requirements for fastest speed grade. This waveform indicates how logically it could be done if timing so allows.

15
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Hmh %nped ?SGK X 36 %vnchronouq Bank-Switchable Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Trr‘rﬂTTgWavefOTm_of‘lflow Through Read-to-Write-to-Read (OE = ViL)®

- tcyct —>

CLK JZEZEZK/—L/—L/—L/K

e XY | K TR R [ R | XY [ K
0 5O

w0 X gl [N
poorest XK NSOz

Jsalina
DATAN \X> DN
) . tcp1 »
N
DATAoUT Qn n+1
D —p tCKHZ

READ—— — — —

- ().
READ NOP" " —»~——WRITE— ™ 618 dw 14

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

- tcyct —

CLK 7%%/@“@“
cEo X A | AXN A | XN

JSC, 1 JHG

BEn
RIW
ADDRESS(3)X> X <> AM%“ +5 ><
DATAIN
bn toE
(1) 2L ] D . tcp1 . la—1CD1 |
DATAouT on Qn+4
HZ KLZ| {DC
o zt XX
- - READ > WRITE———— ™ READ— — — —
5618 drw 15

NOTES:

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

2. CEo, BEn, and ADS = Vi; CE1, CNTEN, and REPEAT = V.

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 re-written to guarantee data integrity.

16
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ﬁang'WavefGrTrrof‘Plpelmed Read with Address Counter Advance®

[+ tcyc2 —

X
s XN A N N sl X7 XX
>\ tscn|tHen /<X>\

DATAouT  Qx-1¢@ Qx
-] |
-——— READ ——»iv— — 1« COUNTER—=+————READ— — —— — — —
ExRERD T READ WITH COUNTER DNTE READ
ADDRESS COUNTER

5618 drw 16

Timing Waveform of Flow-Through Read with Address Counter Advance®

- tcyci >

CLK JZW;K/—L/—L/—\_/%

{SA | tHA

wooress SOK an KKK KKK KKK KKK AKKK

tsop|tHey

oNTEN AN | AN | AKX X | AXN

tcb1
DATAoUT Qx@ Qn Qn+1 Qn+2 Qn +39 M“
tDC
-— ——READ READ WITH COUNTER —*{<— COUNTER—><—— READ— —
EXTERNAL HOLD WITH
ADDRESS COUNTER

5618 drw 17

NOTES:

1. CEo, OF, BEn = Vii; CE1, RAW, and REPEAT = ViH.

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.
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ﬁang'VVavefOTT‘rroferte with Address Counter Advance
(Flow-through or Pipelined Inputs)®:6)

[+—— tcycz —»|

*-tcH2 tcL2 =
CLK 4 ’/—¥ */—\_/—\_/—\_7%
tSA | tHA
o
ADDRESS E&;n
INTERNAL® An® An+1 An+2 An +3 An+4
ADDRESS
|_tSAD |tHAD
s XOF N
tSCN| tHCN,
CNTEN
tsD |tHD
DATAIN Dn Dn+1 Dn+1 Dn+ 2 Dn+3 Dn+4
\
- WRITE WRITE WRITE WRITEWITHCOUNTER — — — —
I,EA>|<DTDEF§E’\‘S;A:°I: WITH COUNTER 'COUNTER HOLD 5618 drw 18

Timing Waveform of Counter Repeat for Flow Through Mode(?-6.7)

4 tcyca —=

ak N N A N N A A N A A N

tsA | tHA
|t

ADDRESS An

s SO an OO e X OO Az X O v XSO an XK et XS e X OO ez 5K

s TR
SR XX

tSCN |tHCN
Lt <

DATAN @ﬁ:}@@m D2 D3
tco1

DATAoUT < an An+l An+2 Q@

[~ WRITE TO ™ ADVANCE —™*ADVANCE HOLD REPEAT —#»=— ADVANCE —<— ADVANCE —*/*——HOLD —*
AD! COUNTER COUNTER COUNTER READ LAST COUNTER COUNTER COUNTER
ADDRESS WRITE TO WRITE TO WRITE TO ADS READ READ READ
An An+1 An+2 An+2 ADDRESS An+l An+2 An+2
An
NOTES 5618 drw 19

1. CEo, BEn, and RW = Vii; CE1 and REPEAT = ViH.

2. CEo, BEn = ViL; CE1 = VH.

3. The "Internal Address" is equal to the "External Address" when ADS = ViL and equals the counter output when ADS = Vix.

4. 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. For more information on REPEAT function refer to Truth Table 11,

5. 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.

6. The counter includes bank address and internal address. The counter will advance across bank boundaries. For example, if the counter is in Bank 0, at address
FFFh, and is advanced one location, it will move to address Oh in Bank 1. By the same token, the counter at FFFh in Bank 63 will advance to Oh in Bank 0.

7. For Pipelined Mode user should add 1 cycle latency for outputs as per timing waveform of read cycle for pipelined operations.
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High-Speed 256K x 36 Synchronous Bank-Switchable Dual-Port Static RAM
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The IDT70V7519 is a high-speed 256Kx36 (9 Mbit) synchronous
Bank-Switchable Dual-Ported SRAM organized into 64 independent
4Kx36banks. Based onastandard SRAM coreinstead of atraditional true
dual-portmemory core, this bank-switchable device offers the benefits of
increased density and lower cost-per-bit while retaining many of the
features oftrue dual-ports. These featuresinclude simultaneous, random
accesstothe shared array, separate clocks per port, 166 MHz operating
speed, full-boundary counters, and pinouts compatible with the IDT70V3599
(128Kx36) dual-port family.

Thetwo ports are permitted independent, simultaneous accessinto
separate banks withinthe shared array. Access by the portsinto specific
banks are controlled by the bank address pins under the user's direct
control: each portcan access any bank of memory with the shared array
thatis notcurrently being accessed by the opposite port i.e., BAoL - BAsL
#BAO0R-BAGSR). Inthe event that both portstry to access the same bank
atthe sametime, neither access will be valid, and data at the two specific
addressestargeted by the portswithin that bank may be corrupted (inthe
casethateither or both ports are writing) or may resultin invalid output (in
the case that both ports are trying to read).

TheIDT70V7519 providesatrue synchronous Dual-Port Static RAM

Industrial and Commercial Temperature Ranges|

interface. Registered inputs provide minimal setup and hold times on
address, dataand all critical control inputs.

An asynchronous output enable is provided to ease asynchronous
bus interfacing. Counter enable inputs are also provided to stall the
operation ofthe address counters for fastinterleaved memory applications.

AHIGH on CEooraLOW on CE1 for one clock cycle will power down
theinternal circuitry on each port (individually controlled) to reduce static
power consumption. Dual chip enables allow easier banking of multiple
IDT70V7519s for depth expansion configurations. Two cycles are
required with CEo LOW and CE1 HIGH toread valid data onthe outputs.

Depth and Width Expansion

The IDT70V7519 features dual chip enables (refer to Truth
Table I) 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.

TheIDT70V7519 canalsobe usedinapplications requiring expanded
width, asindicated in Figure 4. Through combining the control signals, the
devices can be grouped as necessary to accommodate applications
needing 72-bits or wider.

BAG(D T |
IDT70V7519 CEo IDT70V7519 CEo
CE1 ~Vop CE1 [~Vop
Control Inputs Control Inputs
| .
? |
IDT70V7519 CE1 IDT70V7519 CE1
CBo CEo [ L
Control Inputs = Control Inputs = BE,
| I RIW,
¢ OE,
CLK,
5618 drw 20 &
REPEAT,
Figure 4. Depth and Width Expansion with IDT70V7519 CNTEN

NOTE:

1. In the case of depth expansion, the additional address pin logically serves as an extension of the bank address. Accesses by the ports into specific banks are
controlled by the bank address pins under the user's direct control: each port can access any bank of memory within the shared array that is not currently
being accessed by the opposite port (i.e., BAoL - BAeL # BAoR - BAeR). In the event that both ports try to access the same bank at the same time, neither
access will be valid, and data at the two specific addresses targeted by the parts within that bank may be corrupted (in the case that either or both parts are
writing) or may result in invalid output (in the case that both ports are trying to read).
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tJCH

TCK

Device Inputs®/
TDI/TMS
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tis |t
Device Outputs®/
TDO
tIRSR Ty
TRST

5618 drw 21
tIRST
Figure 5. Standard JTAG Timing

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

JTAG AC Electrical
Characteristics®234

70V7519
Symbol Parameter Min. Max. | Units
ticve JTAG Clock Input Period 100 e ns
ticH JTAG Clock HIGH 40 — ns
ticL JTAG Clock Low 40 — ns
tRr JTAG Clock Rise Time — 3 ns
bF JTAG Clock Fall Time — 3 ns
tIRST JTAG Reset 50 e ns
tIRSR JTAG Reset Recovery 50 — ns
tico JTAG Data Output — 25 ns
tioc JTAG Data Output Hold 0 e ns
tis JTAG Setup 15 — ns
tiH JTAG Hold 15 — ns

5618 thl 12
NOTES:

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.
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Instruction Field Value Description
Revision Number (31:28) 0x0 Reserved for version number
IDT Device ID (27:12) 0x300 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

Scan Register Sizes

Register Name Bit Size
Instruction (IR) 4
Bypass (BYR) 1
Identification (IDR) 32
Boundary Scan (BSR) Note (3)

5618 thl 14

System Interface Parameters

5618 thl 13

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 un 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.
0100 Places the bypass register (BYR) between TDI and TDO. Forces all
HIGHZ : : :
device output drivers to a High-Z state.
CLAMP 0011 Uses BYR. Forces contents of the boundary scan cells onto the device
outputs. Places the bypass register (BYR) between TDI and TDO.
SAMPLE/PRELOAD 0001 Places the boundary scan register (BSR) between TDI and TDO.
SAMPLE allows data from device inputs® and outputs® 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 notuse codes other than those
identified above.
5618 tl 15
NOTES:

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

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.
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XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
Blank  Commercial (0°C to +70°C)
| Industrial (-40°C to +85°C)
BF 208-pin fpBGA (BF-208
DR 208-pin PQFP (DR-208
BC 256-pin BGA (BC-256)
200 Commercial Only® )
166 Commercial & Industrial® Speed in Megahertz
133 Commercial & Industrial
S Standard Power
{ 70V7519 9Mbit (256K x 36-Bit) Synchronous Bank-Switchable Dual-Port RAM
5618 drw 22
NOTES:

1. Available in BC-256 package only.
2. Industrial Temperature at 166Mhz not available in BF-208 package.

Datasheet Document History:

1/5/00: Initial Public Offering
10/19/01: Page 2, 3& 4 Added date revision for pin configurations
Page9 ChangedIss3valuesforcommercial andindustrial DC Electrical Characteristics
Page 11 Changed toe value in AC Electrical Characteristics, please refer to Errata #SMEN-01-05
Page 20 Increased tico from 20ns to 25ns, please refer to Errata #SMEN-01-04
Page 1 & 22 Replaced tvlogo with ® logo
01/11/02: Page2 Corrected BF-208 pinout configuration fpBGAA15
03/18/02: Page1,9,11& 22 Added 200MHz specification
Page 9 Tightened power numbersin DC Electrical Characteristics
Page 14 Changed waveforms to show INVALID operation from opposite ports if tco < minimum specified
Page 1-22 Removed "Preliminary” status

12/4/02: Page 9, 11 & 22 Designated 200Mhz speed grade available in BC-256 package only
01/16/04: Page 11 Added byte enable setuptime and byte enable hold time parameters and valuesto all speed gradesinthe AC Electrical
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