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1.65V to 3.6V 256Kx 16 Intelliwatt™ low power CMOS SRAM with two Chip Enables

Features « Low power consumption: STANDBY
e AS6UA25617 - 29 UW max at 3.6V

« Intelliwatt™ active power circuitry - 11 uW max at 2.7V
« Industrial temperature: -40° C to 85° C - 9 uW max at 2.3V

WVAS

« Organization: 262,144 words x 16 bits * 1.2V data retention
« 2.7V t0 3.6V at 55 s * Equal access and cycle times
« 2.3V 10 2.7V at 70 ns « Easy memory expansion with CS, OE inputs
« 1.65V to 2.3V at 100 ns « Smallest footprint package
« CST and CS2 for chip selection - ig'g"l‘l ESB%,F;\”
* Low power consumption: ACTIVE - Ao-Dall o
_ 54 mW at 3.6V and 55 ns * ESD protection = 2000 volts
- 27 mW at 2.7V and 70 ns « Latch-up current = 200 mA
- 14 mW at 2.3 V and 100 ns
Pin arrangement (top view)
Logic block diagram TSOP Il
A0 10 44 A17
AO —> Al 2 431 Al6
Al —> *— Vpp A2 3 42 A15
2 —> A3 4 41—1 OE
B— & 1024 x 256 x 16 — Vg A4 5 40— UB
a—| o Ts s 39— 18
26— 8 Array oo 7 38— 1015
A —| B (4,194,304) o1 s 37— o014
A8 —> o2 o9 36— 1/013
Al2 —> 1103 ] 10 351 1/012
A13 —> Vee C12 341 Vss
[ [ Vss E 12 33% :;851
1/00-1/07 —— 1/0 [ - 1/104 13 32
om1/ots —| buffer 1] l Control circuit l :jgg E ig g(l)% :;g;o
o7 )16 29— 108
WE @ Column decoder ﬁ E ig gg% iif
IIIIIITT A6 19 26— A13
N tesizssd ==
5 — —‘c‘"—J TTEdIzI=x A9 22 231 A10
OF _:@ 48-CSP Ball-Grid-Array Package
3 m 1 2 3 4 5 6
ot A B OF Ag Ay A, cs2
cs2 B I/0g | UB Ag Ay TSI | 1/0g
Cc I/0g | 1/01g | As Ag 1/0, | 170,
D Vs | 11011 | Ag7 A; I/05 | Ve
E Vee | /045 | NC Ag | /04 | Vg
F I/O14 | /O13 | A | Ais | 1/O5 | 1/0g
G I/015 | NC Ap | Az | WE | 1704
H NC Ag Ag Ao | Ay NC
Selection guide
Ve Range Power Dissipation (Industrial)
Min Tp? Max speed Operating (Icc) Standby (lggp)
Product ) W) W) (ns) Max (mA) Max (nA)
AS6UA25617 2.7 3.0 3.6 55 15 8
AS6UA25617 2.3 25 2.7 70 10
ASBUA25617" 1.65 2.0 2.3 100 7
* Advance information.
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Functional description

The AS6UA25617 is a low-power CMOS 4,194,304-bit Static Random Access Memory (SRAM) device organized as 262,144 words x 16
bits. It is designed for memory applications where slow data access, low power, and simple interfacing are desired.

Equal address access and cycle times (tya, tre, tye) 0f 55/70/100 ns are ideal for low-power applications. Active high and low chip enables
(CST and CS2) permit easy memory expansion with multiple-bank memory systems.

When CST is high, or UB and LB are high or CS2 is low, the device enters standby mode: the AS6BUA25617 is guaranteed not to exceed
28 pW power consumption at 3.6V and 5 5ns; 100 pW at 2.7V and 70 ns; or 60 pW at 2.3V and 100 ns. The device also returns data when
Vg is reduced to 1.5V for even lower power consumption.

A write cycle is accomplished by asserting write enable (WE) and chip enable (CST) low, UB and/or LB low, and CS2 high. Data on the input
pins 1/00-1/015 is written on the rising edge of WE (write cycle 1) or TSI, CS2 (write cycle 2). To avoid bus contention, external devices
should drive 170 pins only after outputs have been disabled with output enable (OE) or write enable (WE).

A read cycle is accomplished by asserting output enable (OE), chip enable (CSI) low, UB and/or LB low, with write enable (WE) and CS2
high. The chip drives I/0 pins with the data word referenced by the input address. When either chip enable or output enable is i nactive, or
write enable is active, or (UB) and (LB), output driversstay in high-impedance mode.

This device provides multiple center power and ground pins, and separate byte enable controls, allowing individual bytes to be written and
read. LB controls the lower bits, I/00-1/07, and UB controls the higher bits, 1/08-1/015.

All chip inputs and outputs are CMOS-compatible, and operation is from either a single 1.65V to 36V supply. Device is available in the JEDEC
standard 48-ball FBGA and the 44-pin TSOPII packages.

Absolute maximum ratings

Parameter Device Symbol Min Max Unit
Voltage on Ve relative to Vgg Viin -0.5 Vee + 0.5 Vv
Voltage on any 1/0 pin relative to GND Vuso -0.5 \
Power dissipation Po - 1.0 w
Storage temperature (plastic) Tstg —65 +150 oc
Temperature with V¢ applied Thias -55 +125 °C
DC output current (low) louT - 20 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 at these or any other conditions outside those indicated in the operational sections of this specification is notimplied. Exposure to absolute max-
imum rating conditions for extended periods may affect reliability.

Truth table

Cs1 CS2 OE WE LB UB /015 1/0g_16 Mode Power
H X X X X X High-Z High-Z Deselected Standby
X L X X X X High-Z High-Z Deselected Standby
X X X X H H High-Z High-Z Deselected Standby
L H H H L X High-Z High-Z Output Disabled Active
L H H H X L High-Z High-Z Output Disabled Active
L H L H L H Dout High-Z Lower Byte Read Active
L H L H H L High-Z Dout Upper Byte Read Active
L H L H L L Dout Dout Word Read Active
L H X L L H Din High-Z Lower Byte Write Active
L H X L H L High-z Din Upper Byte Write Active
L H X L L L Din Din Word Write Active

Key: X = Don’t care, L = Low, H = High
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Recommended operating condition (over the operating range)
Parameter Description Test Conditions Min Max Unit
lon = 2.1mA Voo = 2.7V 2.4
VoH Output HIGH Voltage oy = 1.5mA Vee = 2.3V 2.0 \Y
lon = 1.65mA Voo = 1.65V 15
loL = 2.1mA Voo = 2.7V 0.4
VoL Output LOW Voltage oL = 0.5mA Vee = 2.3V 0.4 \Y
lo, = 0.1mA Voo = 1.65V 0.2
Voo = 2.7V 2.2 Ve + 05
ViH Input HIGH Voltage Vee = 2.3V 2.0 Vee +0.3 \Y
Voo = 1.65V 14 Ve +0.3
Voo = 2.7V 05 08
Vi Input LOW Voltage Vee = 2.3V -0.3 0.6 \Y
Vee = 1.65V 0.3 0.4
l1x Input Load Current GND < V|y < Ve -1 +1 pA
loz Output Load Current GND < Vg < V¢c; Outputs High Z -1 +1 HA
_ louT = OMA Vee = 3.6V 15
lec Vee Opglrj?tr':r?t‘c’”pp'y f=1MHz Ve = 2.7V 10 mA
VIN = CMOS VCC =23V 7
_ louT = OMA Ve = 3.6V 2
I 1 V¢ Operating Suppl
CI\C/Igz C((izurl'ﬁ)ent at EMI-?E ’ f=1MHz Vo = 2.7V . mA
VIN = CMOS VCC =23V 1
TSI > Vi Vee = 3.6V
Chip Enable(s) Power Down Ls2< Vi, or Vec =2.7V
'se1 Current; TTL Inputs UB=1B=Viy 100 HA
’ ViN = Vi, or Vee = 2.3V
Vin= Vi
CS1> Ve - 0.1V Vee = 3.6V 8
Chip Enable(s) Power Down _CEZ_S + 0.1y or Vee =21V 4
lse2 Current; CMOS Inputs | =5 — -5 = Vec = 0.1V HA
; p
VinN = Vec - 0.1V or Ve = 2.3V 4
ViN<03V,f=0
CS1> VCC -0.1v
CS2<+0.1v,0or
Isepr Data Retention UB=[B=Vc-0.1V Ve = 1.2V 2 A
VIN > VCC -0.1Vor
Vin<0.1V,f=0
Capacitance (f = 1 MHz, T, = Room temperature, Vcc = NOMINAL)?2
Parameter Symbol |Signals Test conditions Max Unit
Input capacitance Cin A, CS1, CS2, WE, OE, LB, UB | V,y =0V 5 pF
I/0 capacitance Ciso 170 Vin=Vour=0V |7 pF
DID 11-20011-A. 2/28/00 ALLIANCE SEMICON DUCTOR 3
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Read cycle (over the operating range)®*°
-55 -70 -100
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read cycle time tre 55 - 70 - 100 - ns
Address access time tan - 55 - 70 - 100 ns 3
Chip enables access time tacsi 2 - 55 - 70 - 100 ns 3
Output enable (OE) access time tor - 25 - 35 - 50 ns
Output hold from address change ton 10 - 10 - 15 - ns 5
Chip enables low to output in low Z torz 10 - 10 - 10 - ns 4,5
Chip enables high to output in high Z tohz 0 10 0 10 0 10 ns 4,5
OE low to output in low Z toLz 10 - 10 - 10 - ns 4,5
UB/LB access time taa - 55 - 70 - 100 ns
UB/LB low to low Z tgLz 10 - 10 - 10 - ns 4,5
UB/LB high to high Z taHz 0 10 - 10 - 10 ns 4,5
OE high to output in high Z tonz 0 10 - 10 - 10 ns 4,5
Power up time tpy 0 - 0 - 0 - ns 4,5
Power down time tpp - 55 - 70 - 100 ns 4,5
Shaded areas indicate preliminary information.
Key to switching waveforms
___~~ Rising input —__ Falling input I Undefined/don’t care
Read waveform 1 (address controlled)36.7:°
tre
Address ( (
—| ton <_tAA - tOH —
Dout Previous data valid ) ( Data valid )

Read waveform 2 (Chip enables, OE, UB, LB controlled)6:8:9

tre
Address )
tan
OE — _
toe ;
torzl —— — loH
S —
—— tacsy ——| OHZ
1 lacsy —— tonz
CS2
torzl — “ ton
toe
(E:A0: B
¢ ~— tgg — tgHz
BLZ —
Dour - Data valid
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Write cycle (over the operating range)!?
55 70 100
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write cycle time twe 55 - 70 - 100 - ns
Chip enable to write end tow 40 - 60 - 80 - ns 12
Address setup to write end taw 40 - 60 - 80 - ns
Address setup time tas 0 - 0 - 0 - ns 12
Write pulse width [ 35 - 55 - 70 - ns
Address hold from end of write | tay 0 - 0 - 0 - ns
Data valid to write end tow 25 - 30 - 40 - ns
Data hold time toH 0 - 0 - 0 - ns 4,5
Write enable to output in high Z |ty 0 20 0 20 0 20 ns 4,5
Output active from write end tow 5 - 5 - 5 - ns 4,5
UB/LB low to end of write taw 35 - 55 - 70 - ns
Shaded areas indicate preliminary information.
Write waveform 1 (WE controlled)0:1!
i twe
e | )
- tCW _ tAH
Cs1
Cs2 - tew
— tan
LB, UB — Bw
taw

— Ibw—|[<— fpH —>\‘

Din : Data valid )
Dout Data undefin(;d_ == tow l
High Z I

Write waveform 2 (Chip enables controlled)%:1!

wc
Address
t _— «— —_—
o 25 —  fow
cs1 T
taw @ ——
tay  ————
CSs2
-~ l:CW _—
LB, UB — By ——
WE
— = -
Din torz Py Data valid :
- D — ow
D . :
ouT High Z Data undefined High Z

DID 11-20011-A. 2/28/00 ALLIANCE SEMICONDUCTOR 5
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Data retention characteristics (over the operating range)*3°
Parameter Sym Test conditions Min Max Unit
V¢ for data retention Vor 1.2v - \Y
[ VCC =1.2V
H CCD =T
Data retention current S1>Vcc-0.1V or - 2 HA
Chip deselect to data retenti . UB =18 > Vg - 0.1V
1 eselect 1o data retention
timE tepr | Vin 2 Vee-0.1V or 0 - ns
_ _ Vin £ 0.1V
Operation recovery time tg tre - ns
Data retention waveform
« Dataretention mode_—___,
Vee Vee ) Vpg = 1.2V “ Vee
tcor R
S \%
VbR
[ —————> tCDR > IR
AC test loads and waveforms
R1 R1 THEVENIN EQUIVALENT:
Ved Ve Rry
OUTPUT OUTPUT: OUTPUT %
30 pF 5 pF= ALL INPUT PULSES
R2 Vee Typ —m—m———
R2 cc Y go% 90%
INCLUDING — = INCLUDING _L_ . . | <5ns ] 10%
JIG AND JGAND "— —
SCOPE Q) SCOPE (b) ©
Parameters 3.0V 2.5V 2.0V Unit
R1 1105 16670 15294 Ohms
R2 1550 15380 11300 Ohms
RrH 645 8000 6500 Ohms
V1H 1.75V 1.2v 0.85v \olts
Notes
1 During Ve power-up, a pull-up resistor to Ve on CST is required to meet lgg specification.
2 This parameter is sampled, but not 100% tested.
3 For test conditions, see AC Test Conditions.
4 to 7 and toyy are specified with C| = 5pF as in Figure C. Transition is measured £500 mV from steady-state voltage.
5  This parameter is guaranteed, but not tested.
6 WE is HIGH for read cycle.
7 CSTand OE are LOW and CS2 is HIGH for read cycle.
8  Address valid prior to or coincident with CS1 transition LOW and CS2 HIGH.
9  Allread cycle timings are referenced from the last valid address to the first transitioning address.

CST or WE must be HIGH or CS2 LOW during address transitions. Either CE or WE asserting high terminates a write cycle.
All write cycle timings are referenced from the last valid address to the first transitioning address.

N/A.

2V data retention applies to commercial temperature range operation orly.

C=30pF, except at high Z and low Z parameters, where C=5pF.

A o
2 wDNPRO
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Typical DC and AC characteristics

Normalized supply current
vs. supply voltage

14
1.2 //
e ) E
g 08 V4 g
= Viy = Voo t =
g 0.6 / T/:N:Z_Sccyp E
(=] o
Z 04 z
0.2
0.0
17 2.2 2.7 3.2 3.7
Supply voltage (V)
Normalized standby current
vs. supply voltage
14
10 Isg2
w 1.0
B 08 /
=
£ 0.6 /
2 04 /V|N= cc typ
: / TA=25°C
0.2 /
0.0
1 1.9 2.8 3.7
Supply voltage (V)

Package diagrams and dimensions

O0000000000000000000011

Normalized

A

AS6UA25617

access time

vs. supply voltage

44-pin TSOP I

44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23

1.0
0.75 AN
\ TA = 250 C
0.5 \\
\__
0.25
0.0
1.7 2.2 2.7 3.2 3.7
Supply Voltage (V)
T
e He

102 3456 7 8 910111213141516171819 202122 _ Y
1818881615158 (S ]S s ] o
| |
} | |
||I -
T
DID 11-20011-A. 2/28/00 ALLIANCE SEMICONDUCTOR

Normalized standby current

vs. ambient temperature

3.0
25
20_Vcc=Vcct.p /
g8 ViN= Ve typ /
é 1.5 /
= 1.0
E /
0.0
-0.5
-55 25 105
Ambient temperature (°C)
Normalized Ic
vs. Cycle Time
15
VCC = 36V
80T =23c /
=]
&
S
£ pd
2 0.50 /
0.10 /
1 5 10 15
Supply voltage (V)
44-pin TSOP 11
Min (mm) [ Max (mm)
A 1.2
A 0.05
A, 0.95 1.05
b 0.25 0.45
c 0.15 (typical)
d 20.85 21.05
e 10.06 10.26
He 11.56 11.96
E 0.80 (typical)
| 0.40 0.60
7
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48-ball FBGA
Bottom View Top View
6 5 4 3 2 1 Ball #A1 Ball #A1 index
_K A
Al 00000 o‘/— . O
B ©O 000 0O0
C © 000 O0O0
D © 00000 o1 SRAM DIE 5
E ©O 000 O0O0
F O OO0 0 O Q—j A
G O OO0 0 O O0—
H| 0600000+ v
- | X
astomer
sla
< B1 B >
Side View Detail View
A
E2
- T Fef O <
I ¢ O 0 000 OO0 O\ E
Die Die
el ) !
Z—F1 ~— —»| |€—03/Tp
Minimum | Typical | Maximum
A - 0.75 - Notes
B 6.90 7.00 7.10 1. Bump counts: 48 (8 row x 6 column).
B1 — 3.75 - 2. Pitch: (x,y) =0.75 mm x 0.75 mm (typ).
C 10.90 11.00 11.10 3. Units: millimeters.
c1 _ 525 _ 4. All tolerances are +/- 0.050 unless
otherwise specified.
D 0.30 0.35 0.40 .
5. Typ: typical.
E _ _ 1.20 6. is coplanarity: 0.08 (max).
El - 0.68 -
E2 0.22 0.25 0.27
Y - - 0.08
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Ordering codes

A

AS6UA25617

Speed (ns)

Ordering Code

Package Type

Operating Range

55/70/100

AS6UA25617-BI

48-ball fine pitch BGA

AS6UZ25617-TI

44-pin TSOP Il

Industrial

Part numbering system

AS6UA

25617

Package

SRAM Intelliwatt™ prefix

Device number

B=CSP BGA
T=TSOP Il

Temperature range,
I=Industrial: -40°C to 85°C

DID 11-20011-A. 2/28/00
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as expressly agreed to in Alliance's Terms and Conditions of Sale (available from Alliance). All sales of Alliance prochaais aeclusively according to Alliance's Terms and Conditions of Sale. The purchase of products from Alliance does not
convey a license under any patent rights, copyrights, mask works rights, trademarks, or any other intellectual properliagits or third parties. Alliance does not authorize its products for use as critical components in life-supportirey system
where a malfunction or failure may reasonably be expected to result in significant injury to the user, and the inclusinoeopitiucts in such life-supporting systems implies that the manufacturer assumes all risk of such use and agrees to indem-

nify Alliance against all claims arising from such use.



