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il £ -|\1bit (256K words x 16 bit) Static RAM

Features
m High speed
a tAA/tACE =9 nS[ﬂ
m Low active and standby currents

a Active current: Ic = 38-mA typical
a Standby current: Igg, = 6-mA typical

m Operating voltage range: 2.2 Vt0 3.6 V
m 1.0-V data retention

m TTL-compatible inputs and outputs

m Pb-free 48-ball VFBGA package

Functional Description

CG9108AT is high-performance CMOS fast static RAM,
organized as 256K words by 16-bits.

Data writes are performed by asserting the Chip Enable (C_E) and
Write Enable (WE) inputs LOW, while providing the data on 1/0g

Product Portfolio

CG9108AT

through /045 and address on Ag through A47 pins. The Byte High
Enable (BHE) and Byte Low Enable (BLE) inputs control write
operations to the upper and lower bytes of the specified memory
location. BHE controls 1/Og through 1/045 and BLE controls 1/0,
through 1/05.

Data reads are performed by asserting the Chip Enable (ﬁ) and
Output Enable (E) inputs LOW and providing the required
address on the address lines. Read data is accessible on the 1/0
lines (I/0q through 1/045). Byte accesses can be performed by
asserting the required byte enable signal (ﬁ or ﬁ) to read
either the upper byte or the lower byte of data from the specified
address location.

All'l/Os (I/Oq through 1/045) are placed in a high-impedance state
during the following events:

m The device is deselected (CE HIGH)
m The control signals (ﬁ, BLE, BHE) are de-asserted

The logic block diagram is on page 2.

Power Dissipation

Speed .
(ns) Operating Icc, (MA)
Product Range Vcc Range (V) f=f Standby, Igg, (MA)
10 . ~ 'max .
Typ[ 1 Max Typ[ 1 Max
CG9108AT Industrial 22V-36V 10 38 45 6 8
Notes

1. These parameters are guaranteed by Test only.

2. Typical values are included only for reference and are not guaranteed or tested. Typical values are measured at Vo = 3 V (fora Vg range of 2.2V-3.6 V) Ty =25°C.

Cypress Semiconductor Corporation
Document Number: 002-27969 Rev. *A

198 Champion Court .

San Jose, CA 95134-1709 . 408-943-2600
Revised September 1, 2020
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Logic Block Diagram — CG9108AT
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Pin Configurations
Figure 1. 48-ball VFBGA (6 x 8 x 1.0 mm) Pinout, Package/Grade ID: BVXI!

B ®®®E®® | A
(o) &8 (&) () @ () | B
(0) (2 () () o9 (29 | ©
09 () G () o) 9 | D
(©9 @©) 9 () @) &9 | E
(o) () () (o) G093 @) | F
() @9 () () B €9 | &
() () () &) B (9 | H

Note
3. NC pins are not connected internally to the die.
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Maximum Ratings
Exceeding maximum ratings may impair the useful life of the DC input voltage[4] .............................. —-05VtoVgc+05V
device. These user guidelines are not tested. Current into outputs (in LOW state) .........cccccccvveeeenns 20 mA
Storage temperature ..........cccocoeiiiiiinnenn. —65 °C to +150 °C Static discharge voltage
Ambient temperature (MIL-STD-883, Method 3015) ...ccceevevieeiieeeeeee >2001V
with power applied ............ccoooovvvvvvvecen. —55°Cto +125°C LatCh-Up CUITENL ....ov.voceeceeeeeeeeeeeeeeeeee e, > 140 mA
Supply voltage .
on Ve relative to GNDI! ................ ~05VtoVgg+0.5V Operating Range
DC voltage applied to outputs Grade Ambient Temperature Vce
in HI-Z Statel®! ..o —0.5Vto Vg + 05V Industrial —40 °C to +85 °C 22V103.6V
DC Electrical Characteristics
Over the operating range of —40 °C to 85 °C
10 ns
Parameter Description Test Conditions 5 Unit
Min Typ[ ] Max
22V1t027V Vg =Min, gy =—1.0 mA 2 - - v
Output HIGH .
Vou vo‘fté’;‘e 27Vt03.0V  [Vge =Min, Iy =—4.0 mA 22 - -
30V1t03.6V |Vge=Min, gy =-4.0 mA 24 - -
Output LOW 22Vt027V VCC = Min, |o|_ =2mA - - 0.4
Vou voltage 27V1036V  |Vee=Min, lo =8 mA - - 0.4 v
- - cc » lou -
v Input HIGH 22Vto27V |- 2 - Vee +0.34#1 | v
i voltage 27Vt036V |- 2 - Ve +0.34]
v nout LOW volt 22Vto27V |- -0.34! - 0.6 Y
npu voltage
- P ®7viessy |- ~0.34 - 0.8
lix Input leakage current GND < V|Ny = Ve -1 - +1 pA
loz Output leakage current GND < Vourt < Ve, Output disabled -1 - +1 pA
- f=100 MHz - 38 45
. Max Vcc, IOUT =0 mA,
lcc Operating supply current CMOS levels = 66.7 MHz - ~ 20 mA
Automatic CE power-down current — [Max Ve, CE >V, _ _
Isg1 TTL inputs Vin 2 Vi of Vin < Vi, £ = fuax 15 mA
Automatic CE power-down current — |Max Ve, CE >Vee =02V,
Ise2 CMOS inputs Vin 2 Ve~ 02 Vor Vg < 0.2V, F=0 - 6 8 mA
Notes

4. Vimin)=—20V and V|ymax) = Ve + 2 V for pulse durations of less than 20 ns.

5. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vg = 3 V (for Vo range of 2.2 V-3.6 V) Ty =25 °C.

Document Number: 002-27969 Rev. *A
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Capacitance

Parameter!®! Description Test Conditions 48-ball VFBGA| Unit
CiN Input capacitance Tpa=25°C,f=1MHz, 10 pF
Cout /0 capacitance Vee =Vecyr) 10 pF

Thermal Resistance

Parameter!®! Description Test Conditions 48-ball VFBGA| Unit
Thermal resistance °
CAT (junction to ambient) Still air, soldered on a 31.35 Cw
™ I o 3 x 4.5 inch, four-layer
ermal resistance rinted circuit board °
Ouc (junction to case) P 14.74 cw
AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms!’!
High-Z Characteristics: R1
50 Vee
Output Vi Output
ZO=50Q ISO pF* 5pF*—-|—_ R2
= (a) == *Including = —
jig and -
* Capacitive load consists scope (b)
of all components of the All Input Pulses
test environment VhigH————
GND
Rise Time: Fall Time:
> 1 Vins (c) >1Vins
Parameters 30V Unit
R1 317 Q
R2 351 Q
V1H 1.5 \Y
VHIGH 3 \
Notes

6. Tested initially and after any design or process changes that may affect these parameters.

7. Full-device AC operation assumes a 100-ps ramp time from 0 to Vee(miny @nd a 100-ps wait time after V¢ stabilization.

Document Number: 002-27969 Rev. *A
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Data Retention Characteristics
Over the operating range of —40 °C to 85 °C
Parameter Description Conditions Min Max Unit
VpRr V¢ for data retention 1 - \Y
: Vee=1.2V, CE >V — 0.2 VI8, B
lccor Data retention current Vin > Vee - 0.2V, of Viy < 0.2 V 8 mA
9] Chip deselect to data retention _
teoR time 0 ns
tgl® 9 Operation recovery time Veg 222V 10 - ns
Data Retention Waveform
Figure 3. Data Retention Waveform!®!
DATA RETENTION MODEAKV
Vee Vee(min Vor=1.0V /1 Veeming
’*ﬁtCDR ~—tr—n
= N
Notes
8. Full-device operation requires linear V¢ ramp from Vpg to Vegminy 2 100 ps or stable at Ve (miny = 100 ps.
9. These parameters are guaranteed by design.
Document Number: 002-27969 Rev. *A Page 7 of 17
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AC Switching Characteristics
Over the operating range of —40 °C to 85 °C

Parameter!'l Description 10ns Unit
Min Max

Read Cycle
tre Read cycle time 10 - ns
tAA[”] Address to data - 9 ns
toHa Data hold from address change 3 - ns
tacel CE LOW to datal'? - 9 ns
tooe OE LOW to data - 45 ns
tLzoE OE LOW to low impedancel'? 4] 0 - ns
thzoe OE HIGH to HI-Z['3 14 - 5 ns
tLzce CE LOW to low impedancel'? 13, 14] 3 - ns
trzee CE HIGH to HI-Z[12 13, 14] - 5 ns
tpu CE LOW to power-upl12: 14, 15] 0 - ns
tep CE HIGH to power-downl'? 14, 151 - 10 ns
tpBE Byte enable to data valid - 4.5 ns
tLzBE Byte enable to low impedancel'] 0 - ns
tHzeE Byte disable to HI-ZI4] - 6 ns

Write Cyclel'5: 16]
twe Write cycle time 10 - ns
tsce CE LOW to write end ['2] 7 - ns
taw Address setup to write end 7 - ns
tha Address hold from write end 0 - ns
tsa Address setup to write start 0 - ns
tpwE WE pulse width 7 - ns
tsp Data setup to write end 5 - ns
tHp Data hold from write end 0 - ns
tLzwE WE HIGH to low impedance [13: 14] 3 - ns
tizwe WE LOW to HI-Z [13:14] - 5 ns
tew Byte Enable to write end 7 - ns
Notes

10. Test conditions assume a signal transition time (rise/fall) of 3 ns or less, timing reference levels of 1.5 V (for V¢ > 3 V) and V¢/2 (for Ve < 3 V), and input pulse
levels of 0to 3 V (for Vo > 3 V) and 0 to V¢ (for Ve < 3 V). Test conditions for the read cycle use output loading, as shown in part (a) of Figure 2 on page 6, unless specified otherwise

11. These parameters are guaranteed by Test only. o o o .

12. For all dual chip enable devices, CE is the logical combination of CE1 and CE,. When CE4 is LOW and CE; is HIGH, CE is LOW; when CE; is HIGH or CE; is LOW,
CE is HIGH.

13. thzoe: thzee: tHzwe: tHzee: tLzoe: tLzce: tizwe: and t zgg are specified with a load capacitance of 5 pF, as shown in part (b) of Figure 2 on page 6. Transition is measured £200 mV from
steady state voltage.

14. These parameters are guaranteed by design and are not tested. . _

15. The internal write time of the memory is defined by the overlap of WE = V|, CE = V|, and BHE or BLE =V .. These signals must be LOW to initiate a write, and the
HIGH transition of any of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates
the write.

16. The minimum write cycle pulse width in Write Cycle No. 2 (WE Controlled, OE LOW) should be equal to sum of tgp and tyzwe-

Document Number: 002-27969 Rev. *A Page 8 of 17
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Switching Waveforms
Figure 4. Read Cycle No. 1 (Address Transition Controlled)!'”- 18]

- tee -
ADDRESS
tAA >
tona ’
PREVIOUS DATAOUT N 7
DATA I/O VALID DATAOUT VALID

Figure 5. Read Cycle No. 2 (E Controlled)!' 19

ADDRESS >

tre >
CE N / e tpp—»
— thzce—>
- tace———>
OE
. tro , thzoe——™
e B < tizoe—™
BHE/ - -
BLE X
I tDBE > e — tHZBE"
etz
HIGH IMPEDANCE / HIGH
DATAI/O DATAout VALID / IMPEDANCE
e tzce—"

tpy
V. N
SUPPLY % N

CURRENT lss

Notes
17.The device is continuously selected, OE = V), CE = V|, BHE or BLE or both = V..
18. WE is HIGH for the read cycle. _
19. Address valid prior to or coincident with CE LOW transition.

Document Number: 002-27969 Rev. *A Page 9 of 17
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Switching Waveforms (continued)
Figure 6. Write Cycle No. 1 (CE Controlled)/?% 2]

twe

ADDRESS
_

tSA
tsce

tewe

tew

@
m
-

~ tho—

tHZOE
tso

/
DATA I/O DATAnN VALID
] << " A

Figure 7. Write Cycle No. 2 (WE Controlled, OE LOW)[20. 21, 22]

>f

twe

ADDRESS
J
tsce
CE N / e
_ — tew
BHE / x
BLE e
tAW tHA
- ton trwe
WE \f \f /f
tizwe
—»| tHZWE oty

tsp
DATA I/O <<<DATA ~ VALID /

Notes
20. The internal write time of the memory is defined by the overlap of WE =V, CE =V, , and BHE or BLE =V, . These signals must be LOW to initiate a write, and the
HIGH transition of any of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates

the write. . . .
21.Data I/O is in HI-Z state if CE =V}, or OE =V, or BHE, and/or BLE = V.

22. The minimum write cycle pulse width should be equal to sum of tgp and tyzye.

Document Number: 002-27969 Rev. *A Page 10 of 17
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Switching Waveforms (continued)
Figure 8. Write Cycle No. 3 (BLE or BHE Controlled)?3: 24]

twe

ADDRESS -

/]

NN %

taw
tSA tHA
. taw
BHE/ AN i
BLE
tewe
TR EX, v 7
4
r—t, o™
e thzwi tso 3 e tizwe

<L (XX
DATAI/O DATA N VALID
/] " /

Figure 9. Write Cycle No. 4 (ﬁ Controlled)[23' 24,25]

twe
ADDRESS X X
o tsce -
= TS /
CE, K AN
- tAW I tHA —>
N tSA > tPWE
WE N /
i\ \é\ /|
- -t ! >
BHE/BLE \§§ B / /
SE /
OE 7 tHD
o3 tSD >
DATA /O : NOTE 26 >< ><>< < DATA IN VALID
< thzoE

Notes
23. The internal write time of the memory is defined by the overlap of WE =V, CE =V,;, and BHE or BLE = V... These signals must be LOW to initiate a write, and the

HIGH transition of any of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates
the write.

24.Data I/O is in HI-Z state if CE =V, or OE =V}, or BHE, and/or BLE = V.
25. Data /O is high impedance if OE = V.
26. During this period the I/Os are in output state. Do not apply input signals.

Document Number: 002-27969 Rev. *A Page 11 of 17
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Truth Table
CE | OE | WE | BLE | BHE | 1/04—/0; | /0g-1/O4s Mode Power
H | X271 xi271| xi271 | x[27] HI-Z HI-Z  |Power down Standby (Isg)
L L H L L Data out | Dataout [Read all bits Active (Icc)
L L H L H Data out HI-Z Read lower bits only Active (Icc)
L L H H L HI-Z Data out |Read upper bits only Active (Icc)
L X L L L Data in Datain |Write all bits Active (Icc)
L X L L H Data in HI-Z Write lower bits only Active (Icc)
L X L H L HI-Z Data in |Write upper bits only Active (Icc)
L H H X X HI-Z HI-Z Selected, outputs disabled Active (Icc)
Note

27.The input voltage levels on these pins should be either at V| or V.

Document Number: 002-27969 Rev. *A
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Ordering Information

Speed | Voltage . Package Package Type Operating
(ns) Range Ordering Code Diagram (all Pb-free) Range
10 |2.2V-3.6 V |CG9108AT 51-85150 |48-ball VFBGA (6 x 8 x 1.0 mm) Industrial

Ordering Code Definitions

Code Definition
CG Customer generic
9108AT Async SRAM

Document Number: 002-27969 Rev. *A
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Package Diagram
Figure 10. 48-ball VFBGA (6 x 8 x 1.0 mm) BV48/BZ48 Package Outline, 51-85150

(2x) [ 010[¢] (datum B)
[B] I~ @
—E!I—r- | |—'-
Al CORNER | H O 0 l!o l &
H G [e}Ne) olo oo A\
! r| o oio oo
| o0 o0 0|00 o—
B [— - T %6oo06oo |1 DY
| c ooo!ooo — (datum &)
| 5| 0 0 0|00 o—
! +| oo o!o oo
i 0
i EO.IOC(?X) 1 2 s|4 5 6
TOP VIEW BOTTOM VIEW

0.55 max. AR DETAIL A ’_A //10.25 C
e ==n

O.ZGmLxT ” Lx&:)_u' | A &mm‘“’m

b (4a0)/8\ DETAIL A
SIDE VIEW
DIMENSIONS NOTES:
SYMBOL MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-2009.
A - - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 0.16 - - 3. BALL POSITION DESIGNATION PER JEP5, SECTION 3, SPP-020.
A2 - - 081 4. [GREPRESENTS THE SOLDER BALL GRID PITCH.
D 8.00 BSC
E 6.00 BSC 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION
o 525550 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
o 375850 n 1S THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE
VD A MD X ME
ME 6 DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE
n 48 PARALLEL TO DATUM C.
24 0.25 030 035 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE
°E 0758BSC THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
Seg 003':: :zz WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
SE 0.375 BSC "SDTOR"SET=0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" = eD/2 AND "SE" = eE/2.

"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK METALIZED
MARK, INDENTATION OR OTHER MEANS.

51-85150 *I

Document Number: 002-27969 Rev. *A Page 14 of 17
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Acronyms Document Conventions
Acronym Description Units of Measure
BHE byte high enable Symbol Unit of Measure
BLE byte low enable °C Degrees Celsius
CE chip enable MHz megahertz
CMOS complementary metal oxide semiconductor HA microamperes
I/O input/output us microseconds
OE output enable mA milliamperes
SRAM static random-access memory mm millimeters
TSOP thin small outline package ns nanoseconds
. - - Q ohms
TTL transistor-transistor logic
VFBGA fi itch ball grid % percent
VFE very fine-pitch ball grid array OF picofarads
WE write enable
\% volts
W watts

Document Number: 002-27969 Rev. *A
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Document History Page

Document Title: CG9108AT, 4-Mbit (256K words x 16 bit) Static RAM
Document Number: 002-27969

Rev. ECN No. Sublr)n;ts:ion Description of Change
* 6631437 07/25/2019 |New datasheet.
*A 6958213 09/01/2020 |Changed datasheet status to Final.
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the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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