AS7C316098B-10TIN
SN ALLANCE AS7C316098B-10BIN

Rev.3.0 1024K X 16 BIT HIGH SPEED CMOS SRAM
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AS7C316098B-10TIN
SN ALLANCE AS7C316098B-10BIN

EMD
Rev.3.0 1024K X 16 BIT HIGH SPEED CMOS SRAM
FEATURES GENERAL DESCRIPTION
B Fast access time : 10ns The AS7C316098B is a 16M-bit high speed CMOS
H low power consumption: static random access memory organized as 1024K
Operating current : 70mA (TYP.) words by 16 bits. It is fabricated using very high
Standby current : 4mA(TYP.) performance, high reliability CMOS technology. Its
B Single 3.3V power supply standby current is stable within the range of
H All inputs and outputs TTL compatible operating temperature.
B Fully static operation
B Tri-state output The AS7C316098B operates from a single power
B Data byte control : LB# (DQO ~ DQ7) supply of 3.3V and all inputs and outputs are fully
UB# (DQ8 ~ DQ15) TTL compatible
B Data retention voltage : 1.5V (MIN.)
B All parts are ROHS Compliant
B Package : 54-pin 400 mil TSOP-II

48-ball 6mm x 8mm TFBGA

Table 1. Speed Grade Information

Product Vee Range Soeed Power Dissipation
Family 9 P Standby(lss1,TYP.) |Operating(lcc, TYP.)
AS7C316098B 2.7 ~ 3.6V 10ns 4mA 70mA

Table 2. Ordering Information

Product part No Org Temperature Package

AS7C316098B-10BIN 1024K x 16 | Industrial -40°C to 85°C 48-ball TFGBA
AS7C316098B-10TIN 1024K x 16 | Industrial -40°C to 85°C 54-pin 400mil TSOP-II

Please note: we can also offer a custom part - 'specially screened' part at 8ns at 25°C defined by specific labeling on package as
AS7C316098B-10TIN*
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AS7C316098B-10TIN
SN ALLANCE AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

Rev.3.0
FUNCTIONAL BLOCK DIAGRAM PIN DESCRIPTION
SYMBOL DESCRIPTION
- AO - A19 Address Inputs
DQO - DQ15 |Data Inputs/Outputs
AO-ATO :> DECODER i/ MEMORY ARRAY CE#, CE2  |Chip Enable Input
WE# Write Enable Input
OE# Output Enable Input
ii LB# Lower Byte Control
B B trol
ba0.007 @ UB# Upper Byte Contro
Lower Byte 10 DATA @ COLUVN 16 Vce Power Supply
pasnere () Vss Ground
T i
CE#
CE2
WE# CONTROL
OE# CIRCUIT
LB#
UB#
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Rev.3.0

AS7C316098B-10TIN
AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

PIN CONFIGURATION

pQ12—] 1 54 —IbQ11
Vec—] 2 53 —vss
pQ13t—] 3 52 [—JIpQ1o
pQ14— 4 =y 51 [—IDQ9
vssC—] 5 ....= 50 —Jvee
pa1s— 6 =; 49 —Ipas
A4 7 o 48 —IAs5
A3 s =¢9 47 A6
A2 o ~m 46 a7
A1C—] 10 45 a8
A0C—] 11 44 [ag
uB#— 12 (37) 43 —INC
1 13 4 T 0oE
CE# 1 < > ~ OE#
Vee—] 14 X X O 41 —vss
wesC—] 15 § X W 40 —Inc
ce2C—] 16 9% a‘ 39 e
A9 17 X X S 38 —JA10
A18—] 15 § § (o) 37 A1
oo
A7 19 X X v 36 —A12
Ate—] 20 35 —1a13
A15—] 21 34 —A14
pQol— 22 33 —Ipa7
Vee—] 23 32 vss
pa1t—] 24 31 —Ipase
pQ2—] 25 30 —Ipas
vss—] 26 29 —vee
pQ3t—] 27 28 —Ipa4
TSOP II(Top View)
A
B
>
c XX W0
XXX |
D XX O ==
X X W [
N ==
E XX -2
X X3S =o
F XX © -m
X X %
G
H

1 2 3 4 5 6
TFBGA(See through with Top View)

TFBGA
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Rev.3.0

AS7C316098B-10TIN
AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

PARAMETER SYMBOL RATING UNIT
\/oltage on Vcc relative to Vss V11 -0.5t04.6 \
\/oltage on any other pin relative to Vss V1o -0.5 to Vcc+0.5 V
Operating Temperature Ta -40 to 85(I grade) C
Storage Temperature Tste -65 to 150 C
Power Dissipation Pp 1 wW
DC Output Current lout 50 mA

*Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device or any other conditions above those indicated in the operational sections of this specification is
not implied. Exposure to the absolute maximum rating conditions for extended period may affect device reliability.

TRUTH TABLE

MODE | CE# | CE2 | OE# | wE#| LB# | uB# | VO OPERATION |g,pp v cyrRENT
DQO0-DQ7 | DQ8-DQ15

H X X X X X High—-Z High - Z

Standby X L X | x| x X High -z High -z lsa1

. L H H H L X High—Z High - Z

OutputDisable | | | | | n | x | L | Hghoz | High-z lec
L H L H L H Dour High-Z

Read L H L H H L High-Z Dout lec
L H L H L L Dour Dout
L H X L L H Din High-Z

Write L H X L H L High-Z Din lec
L H X L L L Din Din

Note: H=Vy, L=V,, X=Don't care.

DC ELECTRICAL CHARACTERISTICS (Vcc=2.7V 3.6V)

PARAMETER SYM. TEST CONDITION MIN. | TYP. * | MAX. | UNIT
Supply Voltage Vee 2.7 3.3 3.6 V
Input High Voltage Vi | 2.2 - Vce+0.3 V
Input Low Voltage Vi -0.3 - 0.8 \%
Input Leakage Current I Vee 2 VN 2 Vss -1 - 1 pA
Output Leakage | Vee 2 Vour 2 Vss, 1 i 1 A
Current Lo |Output Disabled H
Output High Voltage Vou |lon =-4mA 2.4 - - \Y
Output Low Voltage VoL loL = 8mA - - 0.4 \Y
Average Operating CE# <0.2V and CE2= Vc-0.2V,

Power supply lcc other pins at 0.2V or V¢c-0.2V, |-10 - 70 120 mA
Current lio = OmA; f=max.

Standby Power lss: CE# = Vcc-0.2V; i 4 40 mA
Supply Current other pins at 0.2V or V¢c-0.2V.

Notes:

1. Vimax) = Vee + 2.0V for pulse width less than 6ns.

2. Viemin

= Vss - 2.0V for pulse width less than 6ns.

3. Over/Undershoot specifications are characterized on engineering evaluation stage, not for mass production test.
4. Typical values are included for reference only and are not guaranteed or tested.
Typical valued are measured at Ve = Vecryey and Ta = 25C
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Rev.3.0

AS7C316098B-10TIN
AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

CAPACITANCE (T,=25°C f = 1.0MHz)

PARAMETER SYMBOL MIN. MAX UNIT
Input Capacitance CiN - 8 pF
Input/Output Capacitance Cio - 10 pF

Note : These parameters are guaranteed by device characterization, but not production tested.

AC TEST CONDITIONS

speed 10ns

Input Pulse Levels 0.2V to Vcc-0.2V
Input Rise and Fall Times 3ns

Input and Output Timing Reference Levels Vee/2

Output Load

C_=30pF + 1TTL, lon/loL = -8mA/4AmA

AC ELECTRICAL CHARACTERISTICS (Vcc=2.7V 3.6V)

(1) READ CYCLE

AS7C316098B-10 Special Screened to-8
PARAMETER SYM. MIN. MAX. pMIN. MAX. UNIT
Read Cycle Time tre 10 - 8 - ns
Address Access Time taa - 10 - 8 ns
Chip Enable Access Time tace - 10 - 8 ns
Output Enable Access Time toe - 4.5 - 4.5 ns
Chip Enable to Output in Low-Z toLz” 2 - 2 - ns
Output Enable to Output in Low-Z toz* 0 - 0 - ns
Chip Disable to Output in High-Z tchz* - 4 - 3 ns
Output Disable to Output in High-Z tonz” - 4 - 3 ns
Output Hold from Address Change ton 2 - 2 - ns
LB#, UB# Access Time tsa - 4.5 - 4.5 ns
LB#, UB# to High-Z Output tenz* - 4 - 3 ns
LB#, UB# to Low-Z Output terz” 0 - 0 - ns
(2) WRITE CYCLE
AS7C316098B-10 Special Screened to -8
PARAMETER SYM. MIN. MAX. P VIN. MAX. UNIT

Write Cycle Time twe 10 - 8 - ns
Address Valid to End of Write taw 8 - 6.5 - ns
Chip Enable to End of Write tew 8 - 6.5 - ns
Address Set-up Time tas 0 - 0 - ns
Write Pulse Width twe 8 - 6.5 - ns
Write Recovery Time twr 0 - 0 - ns
Data to Write Time Overlap tow 6 - 5 - ns
Data Hold from End of Write Time ton 0 - 0 - ns
Output Active from End of Write tow™ 2 - 2 - ns
Write to Output in High-Z twhz" - 4 - 3 ns
LB#, UB# Valid to End of Write taw 8 - 6.5 - ns

*These parameters are guaranteed by device characterization, but not production tested.

Confidential

goooooooooo
Web:www.manduic.com

-60f13-

Rev.3.0 - July 2018

Tel:150-1290-5940
Email:sales@manduic.com



goooooooooo
Web:www.manduic.com

AS7C316098B-10TIN
SN ALLANCE AS7C316098B-10BIN

Rev.3.0 1024K X 16 BIT HIGH SPEED CMOS SRAM

TIMING WAVEFORMS

READ CYCLE 1 (Address Controlled) (1,2)

-t trRC -
Address >< ><
[—— tAA [<—— toH
Dout Previous Data Valid Data Valid

READ CYCLE 2 (CE# and CE2 and OE# Controlled) (1,3,4,5)

-t trC -
Address >< ><
————————— tA A ————— >
CE# s\ //
[———— tACE ——————— P>
CE2 / \
_ N
LB#,UB# x //
[—— tBA ————— P
OE# \\
[—— toE ————P» & toH P
[— toLz —P>| toHZ ——— |
tBLz ——— P [—— tBHZ »
4]: teLz ——» —{cHz >
Dout High-Z Data Valid <><>—9—Hi h-Z
Notes :

1.WE#is high for read cycle.

2.Device is continuously selected OE# = low, CE# = low, CE2 = high, LB# or UB# = low.

3.Address must be valid prior to or coincident with CE# = low, CE2 = high, LB# or UB# = low transition; otherwise taa is the limiting
parameter.

4 teiz, teiz, tovz, tenz, teizand tonz are specified with C = 5pF. Transition is measured £500mV from steady state.

5.At any given temperature and voltage condition, tcyz is less than tciz , tsrz is less than taiz, torz is less than toiz.
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AS7C316098B-10TIN
SN ALLANCE AS7C316098B-10BIN

Rev.3.0 1024K X 16 BIT HIGH SPEED CMOS SRAM

WRITE CYCLE 1 (WE# Controlled) (1,2,3,5,6)

- twe >
Address >< ><
-¢ taw |
CE# N
N
-t tcw
CE2 /
¢/
[———————— tBW —————— P>
LB#,UB# \ /
N /]
[— tAs —pr¢— twp ————— P {— tWR — P>
WE# \ /
N /]
[ twhHz — Tow —p]
pout - X X XX A o 0

’4— tow —>l— tDH —»‘
Data Valid

Din

WRITE CYCLE 2 (CE# and CE2 Controlled) (1,2,5,6)

-4 twe -
Address >< ><
-t taw
CE# - tAs 4— twr |
/]
tow ———————p»
CE2 N
N
-t tsw -
LB#,UB# N /
N /|
- twp >
WE# N /
N /|
[— twHz
out )X XXX ot

’4— tow —p-— tOH —»‘
Data Valid

Din
| |
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AS7C316098B-10TIN
S ALIANGE AS7C316098B-10BIN

Rev.3.0 1024K X 16 BIT HIGH SPEED CMOS SRAM

WRITE CYCLE 3 (LB#,UB# Controlled) (1,2,5,6)

- twe >
Address ><
-t AW ——— - tWR
CE# \ /
N /]
[ tAS P ———— tCW ————— P
CE2 / \
/| N
tBW —————————p»
LB#,UB# i
/|
- twp —————————
WE# \ /
N /]
[— twHZ —»{
Dout ) High-Z
’4— tow —p>1€— tDH —»‘
Din | Data Valid |
Notes :

1.WE#,CE#, LB#, UB# must be high or CE2 must be low during all address transitions.

2.A write occurs during the overlap of a low CE#, high CE2, low WE#, LB# or UB# = low.

3.During a WE# controlled write cycle with OE# low, twp must be greater than twiz + tow to allow the drivers to turn off and data to be placed
on the bus.

4.During this period, I/O pins are in the output state, and input signals must not be applied.

5.1f the CE#, LB#, UB# low transition and CE2 high transition occurs simultaneously with or after WE# low transition, the outputs remain in
a high impedance state.

6.tow and twhz are specified with C_ = 5pF. Transition is measured £+500mV from steady state.
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AS7C316098B-10TIN
SN ALLANCE AS7C316098B-10BIN

Rev.3.0 1024K X 16 BIT HIGH SPEED CMOS SRAM

DATA RETENTION CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT

\/cc for Data Retention Vpr |CE# = Vcc-0.2Vor CE2 = 0.2V 1.5 - 3.6 \Y
VCC =1.5V

Data Retention Current Ior grEgEgz \g%jz%zv - 4 40 mA
Other pins at 0.2V or V¢c-0.2V

Chip Disable to Data t See Data Retention 0 ) } ns

Retention Time COR \Waveforms (below)

Recovery Time tr tre+ - - ns

trc+ = Read Cycle Time

DATA RETENTION WAVEFORM

Low Vcc Data Retention Waveform (1) (CE# controlled)

| Vor jU 1.5V

Vce(min.) Vcee(min.)

tCDR tr —>|
CE# /K ViH CE# jU Vce-0.2V ViH H\

Low Vcc Data Retention Waveform (2) (CE2 controlled)

Vcc

L VoR jU 1.5V =

Vee Vece(min.) Vce(min.)

tcbr tr
CE2 i@ 0.2V
CE2 ViL ViL
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Rev.3.0

AS7C316098B-10TIN
AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

PACKAGE OUTLINE DIMENSION

54-pin 400 mil TSOP-Il Package Outline Dimension

D4

N

10 A

T T T oI

Eis
E

T

P -'@'- J DETAIL A
"i |" H
s e = e e e e i = e o [sd}
1w
. ' ! SEATING PLANE
&1 -,l._.’?
N i1 WITH PLATING i
R2 fow oy l
GAGE PLANE | = < T AR [
\ ‘_| _' LR o 7
I B‘_: 1] | _}.' i !
3 B M ! BASE
ol -L - SEATING PLANE = b = METAL
= -~ L1 -
DETAIL A SECTION B-B" ¢
1t N (MM [
u ;
1 H' b
0
REF
E  ever o
[Ty p— = — — ME [A=] col TTO F B
40 s |. | y p——
L REF WER [ i WL ISIONS OF M
BEE ANDY CATE y P
WERS 1L NOT " =0T TAL
iy L0 15 Smm F
W 1 Aj
= ol LEAD T
A - 1M IH: i M/ Th
10 ks Loy
17 1
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Rev.3.0

AS7C316098B-10TIN
AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

48-ball 6mm x 8mm TFBGA Package Outline Dimension

TOP VIEW BOTTOM VIEW
[E B 5 4 3 2 1
1 N
® O O|I0O0 O A
(e} |
—® O 0|0 OO (B
| OO0 0|00 0 c
A ' 4 P ¢ D
1 N . | Tg—eocolooo_ |t
‘ O0O0|jlo0 O E
@ ooolooo |r
0 0 olojo o G |
® 0 ®|0j® @ B |
\ i '
m—i
= E st || | |loeacs
30,10 (4X) E1
DETAIL A
/
: 7 3 ‘
< H ! ? \]
' e P o = € 1 e e 4 u k.J
. Wi \
< ; \SEATING PLANE
SIDE VIEW DETAIL A
DIMENSION DIMENSION
(mm) {inch)
SYM.
MIN. | NOM. | WM& | MIN. | NOM.| MAX.
A — | — |140 | — | — |o0.088
A1 | 020 | 025 | 030 | 0,008 0.010] 0.012
a2 | — | — |10 | — | — | 004
o 0.30 | 0.35 | 040 | 0.012] 0.014] 0.016
D | 795 [8.00 |B.O5 | 0.313 0.315| 0.317
SOLDER BALL D1 525 BSC 0.207 BSC
L £ 595 | 6.00 | 6.05 | 0.234] 0.236] 0.238
,/ ,.{" £1 3.75 B5C 0.148 BSC
@K @b(48x PLACES)
\ i J ' |sE 0.375 TYP 0.015 TYP
\ O 0.15M|CA|B SD 0,375 TYP 0.015 TYP
eRommiR Ll
: I 0.080|C el 0.75 BSC 0.030 BSC
|
WOTE:
DETAIL B 1. CONTROLLING DIMENSIOM : MILLIMETER.
2. REFEREMCE DOCUMENT : JEDEC MO-207.
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AS7C316098B-10TIN
AS7C316098B-10BIN

1024K X 16 BIT HIGH SPEED CMOS SRAM

PART NUMBERING SYSTEM

AS7C 316098B 10 T/B | N
T= 54-pin
3=3.3V 400mil I=Industrial Indicates Pb and
SRAM 16098=1Mx16 10 =10ns TSOP-II 40°C to 85°C Halogen Free &
B= B die option ROHS Compliant
B=48-ball
TFBGA

Please note: we can also offer a custom part - 'specially screened' part at 8ns at 25°C defined by specific labeling on package as

AS7C316098B-10TIN*
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