HM62C3232 Series Preliminary

32K x 32 bits Synchronous Fast Static RAM With Burst Counter and Pipelined Data Output

H lTACH I ::ee;: gf, 1995

Features Pin Descriptions
( See Detailed Pin Descriptions)

« Single 3.3V power supply (LVTTL) ) .
* Fast clock acoess times: 8/9/12 ns (max) Pinname Type Function
* Address data pipeline capability )
« Internal input reglsters (A&I‘CSS, Data, COﬂtIOl) A0 to A14 Input  Address inputs
* Internal data output registers .
. . h BWO, BW1 input Byte write enables

Internal self-timed writc cycle _ BW2, BW3 BWO cortrols DQO - DQ7
» ADSP, ADSC and ADV burst control pins BW1 controls DQ8 - DQ15

(Supports interleaving) BW2 controls DQ16 - DQ23
* Asynchronous output enable controlled BWS3 controls DQ24 - DQ31

Three-state outputs -
« Individual byte write control and global write cw Input  Global write
* Power down state via ZZ -
«Co n data i and data o BWE Input  Byte write enable
= High board density 100-lcad LQFP package CLK input  Clock
Ordering Information CE1l input  Enable

Access CPU Clock ;
Ch ble
Type No. Time Rate Package CEZ, CE2  input p ena
OE input Output enable

HMB2C3232FP-8 8ns 66MHZ  LQFP

100 pin ADV Input Address advance
HMB2C3232FP-9 9ns 60MHZ  (FP-100H) P '

HMB2C3232FP-12 12 ns 50 MHZ ADSP fnput Address status processor
ADSC Input Address status controller
27 Input Power down
NC - No connection

DQO to DQ31 Input/Output

Vpp Supply Power supply
Vgs Supply Ground

Preliminary: This document contains information on a new

product. Specifications and information contained herein

are subject to change without notice.
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HM62(C3232 Series

Pin Assignment
U o
—_eN DN O [T 4 0N wv>
ez BEEEERBS585u888gg
/§$88$838$588858338%5 ‘

NC 10 B[ NG
DQ16 2 L Dats
0Q17 3 78 DQ14
Vss 5 76 Vss
DO18 6 75 DQ13
DQ1S 7 74 DQ12
DQ20 s 73 pQt1
DQ21 9 72 DQ10
Vss 10 71 Vss
Voo 11 70 Voo
DQ22 12 69 :| DQ9
DQ23 13 68 DQs8

NC 14 &7 Vss
Vob 15 66 NC

NC 16 €5 Vb
Vss 17 64 Z
DQ24 18 63 DQ7
DQZ5 19 62 | DQé
Voo 20 61 Voo
Vss 21 60 Vss
DQ26 22 59 DQ5S
DQ27 x 58 DQ4
DQ28 24 57 DQ3
DQ29 25 56 DQ2
Vss 26 55 Vss
VoD 27 54 Voo
DQ30 28 63 DQ1
DQ3t 29 52 DQo

NC 30 51 NC

SE83ILELEVIITIAIIVLYLLNTSS
923393299 3899855329
(Top View)
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HM62C3232 Series

Block Diagram
o R 1 - > A0 AT
o —¢ i Binary Baadl)
ADto A4 & Counter
e Address —a /} ) At
A1
4 \ Registers s —)
ADSC — E 13
Vs [15
/,‘ |~
-
A ¢ f f) "“D—— oe 0 _——__Dx——» 8
BWE ) ) Write 7
BWO 9—{>Register
RKx8x 4
¢ - ¢ «D_ Byte 1 8 , |Memory
Wirite 4 Array
BW1 o> Register

]
W,

'Yy ¥v

' HOH g
Wit <
BW2 m 9—{>Register
Byte 3 ™
SeeprDpE 114D
BW3 > Register

CE2

e Enable “F
ce2 o/ Register
CE1 —4 >

(RE) {8 |PEE 199

1y

32
4 /]
Teme | Dy
Delay
¢—|>Register > Rogistors
OE
ADSP @‘ input
Rogisters Rz
> V4
DQOto DQ31

Note: The functional block diagram illustrates simplified device operation. See truth table, detailed pin
descriptions and timing diagrams for detailed information.
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HM62C3232 Series

Synchronous Truth Table

Operation Address CE1 CE2 CE2 ADSP ADSC ADV Wite OE CLK DQ
Desclected Cycle, Powerdown None H X X X L X X X LH Hghz
Deselected Cycle, Powerdown None L X L L X X X X LH HghZ
Deselocted Cycle, Powerdown None L H X L X X X X LH Hghz
Deselected Cycle, Powerdoan None L X L H L X X X LH HghZ
Deselected Cyde,Powerdosn None L H X H L X X X LH HghZ
READ Cycle, Begin Burst Eend L L H L X X X L LH Q
READ Cydle, Begin Burst Btemd L L H L X X X H LH HghZ
WRITE Cydle, Begin Burst Edxemd L L H H L X L X LH D
READ Cyde, Begin Burst Edemd L L H H L X H L LH Q
READ Cydle, Begin Burst Edemd L L H H L X H H LH HghZ
READCyde, ContueBust  Net X X X H H L H L LH Q
READ Cydie, Cantinue Burst ~ Next X X X H H L H H LH Hghz
READ Cydle, Cantinue Burst ~ Next H X X X H L H L LH Q
READ Cyde, Continue Burst ~ Next H X X X H L H H LH HgzZ
WRITECyde, ContinueBurst Next X X X H H L L X LH D
WRITE Cydie, Continue Burst ~ Next H X X X H L L X LH D
READCyde, SuspendBurst Cument X X X H H H H L LH Q
READCyde,SuspendBurst Cumet X X X H H H H H LH HghZ
READCyde, SuspendBurst Cumet H X X X H H H L tH Q
READCyde, SuspendBurst Cumet H X X X H H H H LH HghZ
WRITECyde, SuspendBurst Curet X X X H H H L X tH D
WRITECyde, SuspendBurst Cument H X X X H H L X LH D
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HM62C3232 Series

Notes: 1. H means logic HIGH, L means logic LOW. X means Hor L. Write =L means any one or

more byte write enable signals (BW0, BW1, BWZ2 or BW3) and BWE are LOW or GW is LOW.

Write = H means afl byte write enable signals and GW are HIGH.

2. BWO enables write to Byte0 (DQO to DQ7). BW1 enables write to Byte1 (DQ8 to DQ15). BW2
enables write to Byte2 (DQ16 to DQ23). BW3 enables write to Byte3 (DQ24 to DQ31).

3. All inputs except OF must meet setup and hold times around the rising edge (LOW to HIGH) of
CiK

4. Wait states are inserted by suspending burst.

5. For a write operation following a read operation, OE must be HIGH before the input data
required setup time and hoid HIGH throughout the input data hold time.

6. ADSP = LOW always initiates an intemal READ at the L-H edge of CLK. A WRITE is performed
by setting one or more byte write enable signals and BWE LOW or GW LOW for the subsequent
L-H edge of CLK  Refer o WRITE timing diagram for clarification.

Asynchronous Truth Table

Operation | zz OE VO Status

Read L L Data out

Read L H High-Z

Write L X High-Z, Data in

Deselect L X High-Z

Power down (Snooze) H X High-Z

Note: H means logic HIGH. L means fogic LOW. X means Hor L.

Partial Truth Table for Writes

Operation GW BWE BWO BwW1 BW2 BW3
Read H H X X X X
Read H L H H H H
Write Byte 0 H L L H H H
Write all bytes H L L L L L
Write all bytes L X X X X X

Note: H means logic HIGH. L means jogic LOW. X means Hor L.

R 449L203 002k0L3 T1S5 WA
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HM62C3232 Series

Interleave Sequence Table

Sequence1 Sequence 2 Sequence 3 Sequence 4

tems ' Al4to A2 (A1, AD) (A1, AD) {A1, AD) (A1, AD)
External address Al4 to A2 00 01 10 11
1st intemal address Al4toAZ 01 00 11 10
2nd internal address Al4to A2 10 11 00 01
3rd internal address Al4 to A2 11 10 01 00

Note: Each Sequence wraps around fo its initial state upon completion.

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vpp ~-0.5t0 +4.6 Vv
Voitage on any pins relative to Vgg (Exoept Vpn) VT ~D5to Vpp +0.5 v
Power dissipation Pr 10 w
Operating temperature Topr Oto +70 ’ *C
Storage temperature range (with bias) Tstg (bias) —10to +85 °C
Storage temperature range Tsig ~-&6 to +125 °C

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Max Unit Note
Supply voitage (operating voltage range)  Vpp _ 31 3.5 v

Supply voltage to Vgg Vgs 0.0 0.0 Vv

Input high voltage Viu 2.0 Vop+03 V

Input low voltage ViL 03 0.8 v 1

Note: 1. —2.0 V for undershoot pulse width < tcyc min /2.

M 449L203 002LOLY 95) mm
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HM62C3232 Series
DC and Operating Characteristics (Ta =0 to +70°C, Vpp =3.3 V + 5%, unless otherwise noted)

Parameter Symbol Min Max Unit Test conditions

input leakage current 1L _ 20 JA Altinputs Vjy = Vgg to Vpp
Output leakage current Lo — 20 pA OFE = Vjy, Vout = Vgg to Vpp
Supply current ipp —_ 200 mA Device selected

lout = OmA, all inputs = Vyy or Vg |
cycle time = ’cyc min.

Standby current Isp — 25 mA Device deselected
all inputs = fixed and
allinputs 2Vpp -02Vor<02V
cycle time =t min.

lsgzz —_ 5 mA ZZ 2N —-0.2V
Output low voltage Vor — 04 v o =8mA
Output high voltage Vor 24 - v log=—4mA

Capacitance (Ta = 25°C,f=1.0MHz, Vpp=3.3 V)

Parameter Symbol Min Typ Max Unit
Input capacitance Cin _ 4 5 pF
Input/Output capacitance Cio —_— 7 8 pF

Note: This parameter is sampled and not 100% tested.

M 4495203 002LO0LS 498 W
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HM62C3232 Series

AC Characteristics (Ta = 0 to +70°C, Vpp = 3.3 + 5%, Vgg = 0 V, unless otherwise noted)

HM62C3232
Symbol S ] 8 <12
Unit Notes

Parameter standard Alternate Min Max Min Max Min Max
Cycie Time twHkH  feyce % — 167 — 20 — ns
Clock Access Time tHAV  'ACK — 8 — 9 - 12 ns
Output Enable to Output valid tg qv  toE — 8§ — 5 — 6 ns 4
Clock High to Output Active WHaxt oz 2 — 2 -_— 2 — ns
Clock High to Output Change txaxz con 3 - 3 — 3 - ns
Output Enable to Output Active tgqz torz 0 — 0 — 0 — ns
Output Disableto QHigh-Z tgHaz toHz 2 6 2 6 2 6 ns 1
Ciock High to Q High-Z tkHQz {CHz — B — 6 — 6 ns 1
Ciock High Pulse Width tHkL cH 5§ — 5% -~ 6 — ns
Ciock Low Pulse Width taxkH oL 5 — & — 6 — ns
Setup Times : 25 — 25 — 3 —_— ns 23

Address tavkH tsa

Address Status tapsyky tsaps

Input Data tovkH  tsp

Write bWwkH  tsw

Address Advance tapvwk  tsapv

Chip Enable  teykn  tsce
Hold Times : 05 — 05 — 05 — ns 2,3

Address tKHAX tHA

Address Status tKHADSX tHADS

Input Data %Hpx  tD

Write tkHwx  tHw

Address Advance tapvx tHADV

Chip Enable  txHEX  tHcE
ZZ Standby tzzg 6 — 6 — 6 — ns 56
ZZ Recovery t22rRec 6 — 6 22— 6 — ns 5

M 4496203 002L0LL 724 mm
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HM62C3232 Series

Notes: 1. Transition is measured £ 200mV from steady-state voltage with load of FigureB. This parameter
is sampled.

2. A READ cyrcle is defined by byte write enables all HIGH or ADSP LOW for the required setup and
hold times. A WRITE cycle is defined by at least one byte write enable LOW and ADSP HIGH for
the required setup and hoid times.

3. This is a synchronous device. All address must meet the specified setup and hold times for all
rising edges of CLK when either ADSP or ADSC is LOW and chip enabled. All other Synchronous
inputs must meset the setup and hold times with stable logic levels for all rising edges of clock
{CLK) when chip is enabled. Chip enable must be valid at each rising edge of CLK (when either
ADSP or ADSC is LOW;) to remain enabled .

4. OE is a " H or L " when a byte write enable is sampled LOW.

5. During the cycle when transition of ZZ from high to low or from low to high occurs, ADSP, ADSC,
BWE, GW and BW1 must be high at its rising edge of CLK.

6. Data-output is not guaranteed during the cycle when transition of ZZ from low to high occurs.

Test Conditions

Input Timing Measurement Reference Level: 1.4 V
Input Pulse Levels: 0t0 28V

Input Rise and Fall Time: 2 ns

Output Timing Reference Level: 1.4V

Output Load: See Figure A unless otherwise noted

Z, =500 60
Outpt oy Outpt o— A s 1735V
nL IJr %RL=SOD _L5pF‘
l (including SCOPE and jig)
V=14V
Figure A Figure B
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HM62C3232 Series

Timing Waveforms

Example of Read Timing

: s tore : ' ! : ' : : : ! ; :

aKk S A an W o N o NS o WS o NI o NS o N o NI o NS
L A S R A A T

ADSP WWWW N R T N7 T
wse 7173 s N 2T N N N N S
B R A D Dt R e R

Aess 777 KRN 7707 a@y/////'/ /// //// 7R 770 7 770 77770
P testw | f 0 n b Rulcoiuman
BWONOBWS 27772 77 W N2 Nz N L N N N O T A
P tsoeituce i E : : i i i : : : i Dosglect |

CE1 7 Q///fﬁlr LTI 77777777 777 ////// I LT

{ : { tsaovitiaoy : 5 i | i E

ADV ZA//// T QA IISY, : : jm LI\ 7777 277777,
. . u—ADV ' :
L s

by,

Notes: 1. Q {A2) refers to output from address A2. Q {A2+1) refers to output from next internal burst
address following A2,
2. CE2 and CE2 have timing identical to CE1. On this diagram, when CE1 is LOW, CE2 is LOW
and CE2 is HIGH. When CEL1 is HIGH, CE2 is HIGH and CE2 is LOW.
3.2Zis LOW.

10
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. HM62C3232 Series

Example of Write Timing

: L lore, ! E i i E 5 ; i 5 :
OK / . . : i . . : : 2 Z .

! por tad ; ; i 5 E ; i E :

i tsaps! : : : : : : | ; ; :
ADSP 7RI T+ 47 NN LT X //g‘c_/z/pc//,V//IéY/ﬂ VL N

L edtese | e

E [ SRS | H ; i i  tsansituaos | :
ADSC 7777 s N7 e O T ™ ,/.V/x.x//l,w;\z

P tealtua ! E i : i ‘ : :

N\

Aekess 777777 KRN 777,77 XK 772 T2, //////////X_A_B_)V/ 77,
i I BYTE WRITE signaks are | ; ; i i i : ;
BWot § i XDSP inkiatesburst  ; ; § | i P et

O BN TN [T TN T /,\./7%/ /x///\; ; W

W 7T e /, 7 §Y/A:3////‘V// T Y///'WQW;‘(Q
e P

o™ 722724 W27 77N 7 7T 2T 2 T /// AL LTI
N eyt

ADV & (77 N7 5 AL 7 31777/\/ 17 A Lz
L bbb e L L

oF W7 T | I T 7 //// 7277
o me LT 1

D —-Honz (DTN X002) m)@(mm»@pmMom)@cmmmwa@
et

BURSTREAD Single WRITE ' " BURSTWRIE ' Extended BURST WRITE
BaHorl

EBUndefined

Notes: 1.CE2 and CE2 have timing identical to CE1. On this diagram, when CE1 is LOW, CE2 is LOW

and CE2 is HIGH. When CE1 is HIGH, CEZ is HIGH and CE2 is LOW.

2 OFE must be HIGH before the input data setup and held HIGH throughout the data hold time.
This prevents input/output data contention for the time period prior to the byte write enable
inputs being sampled.

3.ADV must be HIGH to permit a WRITE to the ioaded address.

4 _Full width WRITE can be initiated by GW is LOW or GW is HIGH and BWE, BWO to BW3 are
LOow.

11
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HM62C3232 Series

Example of Read/Write Timing

llllllllllllll

BWE

L S

|||||||||||||||||||||||

-

CRTDEEEHYERTZ)

FAHorL

g
B 31 )
Blle

T

T i k-
o

e BB

SR W .......... W
g °

K% Undefined

Notes: 1. Q (A3) refers to output from address A3. Q (A3+1) refers to output from next internal burst

address following A3.
2.CE2 and CE2 have timing identica! to CE1.

On this diagram, when CE1 is LOW, CEZ is LOW

and CE2 is HIGH. When CE1 is HIGH, CE2 is HIGH and CE2 is LOW.

3. CGWis HIGH. ZZ is LOW.

12
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HM62C3232 Series

Example of Power-down State Timing

?_

|

mpm:mmv////g///i

d
ISl
\
N
§§

————

N

7 //// /A

Aess 777 RN TN iy / //\ X,

\Z)V////// 7

£

[BWO 1o BW3

BWE ////// %3 X7 N

"S
<
N
N

D teceiter ' 3 i i
. (e : H
eV 27777 BT /// ///\SWJ// / 777 / A /N7 T
ADV Z J'///:/// ¢ //| / »7,// / 7777 7N 777777 7777 L 77 777
OF | : : N7z /////{//ﬂﬁ//r/// A ; :
Q H—{ % fr— i
: ; ’ ; Moz | : : tzmec ; i 3 i
: ; : 13 ; : el E E : : i
2008 NSNS SIS SUNUN SEP ; b B R S S SO S SN SN SRS S
' ' Single READ " Power-down State with Data retention ‘ BURSTREAD
maHorl

Notes: 1. CE2 and CE2 have timing identical to CE1. On this diagram, when CEl is LOW, CE2 is LOW
and CE2 is HIGH. When CEl is HIGH, CEZ is HIGH and CE2 is LOW.
2. GW is HIGH.
3. During the cycle when transition of ZZ from high to low or from low to high occurs, ADSP,
ADSC, BWE, GW and BWi must be high at its rising edge of CLK.
4. Data-output is not guaranteed during the cycle when transition of ZZ from low to high occurs.
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HM62C3232 Series

Detailed Pin Descriptions

LQFP Pin Number(s)

Symbol Type

Description

37, 36, 35, 34, 33, 32,
100, 98, 82, 81, 44, 45,
46, 47,48

A0-A14 input

Synchronous Address Inputs: These inputs are registered
and must meet setup and hold times around the rising edge
of CLK

93, 94, 95, 06

BWO, BW1 Input

Synchronous Byte Write Enables: These active LOW inputs
allow individual bytes to be written and must meet the setup
and hold times around the rising edge of CLK. A byte write
enable is LOW for a WRITE cycle and HIGH for a READ
cycle. BWO controls DQO to DQ7. BW1 controls DQ8 to
DQ15. BW2 controls DQ16 to DQ23. BW3 controls DQ24
to DQ31. Data /O are tri-stated if any of these four inputs
are LOW.

Synchronous Global Write: This active LOW input allows a
full 32 bit Write to occur independent of the BWE and BWi
fines and must meet the setup and hold times around the
rising edge of CLK.

System must connect pin to Vg when not used.

87

Synchronous Byte Write Enable: This active LOW input
permits byte write operations and must meet the setup and
hold times around the rising edge of CLK.

System must connect pin to Vgg when not used.

89

Clock: This signal latches the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hoid
times around the clock’s rising edge.

98

Synchronous Chip Enables: This active LOW input is used
to enable the device and conditions internal use of ADSP.
This input is sampled only when a new external address is
load.

82

Synchronous Chip Enable: This active LOW input is used
to enable the device. This input is sampled only when a
external address is loaded. This input can be used for

memory depth expansion.

97

Synchronous Chip Enable: This active HIGH input is used
fo enable the device. This input sampled only when a new
external address is load. This input can be used for
memory depth expansion.

BW2, BW3

GW Input
BWE fnput
CLK Input
CE1 Input
CE2 input
CE2 Input
OE input

Output Enable: This active LOW asynchronous input
enables the data /O output drivers.

14
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HM62C3232 Series

Detailed Pin Descriptions (cont.)

Type

Description

input

Synchronous Address Advance: This active LOW input is
used to advance the internal burst counter, controlling
burst access after the external address is lcaded. A HIGH
on this pin effectively causes wait status to be generated
(no address advance). This pin must be HIGH at the rising
edge of the first clock after an ADSP cycle is initiated if a
write cycle is desired {to ensure use of comect address).

Input

Synchronous Address Status Processor: This active LOW
input interrupts any ongoing burst, causing a new external
address to be iatched. A READ performed using the
new address, independent of the byte write enables and
ADSC but dependent upon CE2 and CE2. ADSP is ignored
if CE1 is HIGH. Power-down state is entered if CEZ is
HIGH or CE2 is LOW.

LQFP Pin Number{s) Symbol
83 ADV

84 ADSP
85 ADSC

{nput

Synchronous Address Status Controller: This active LOW
input interrupts any ongoing burst and causes a new
external address to be latched. A READ or WRITE is
performed using the new address if all chip enables are
active. Power-down state is entered if one or more chip
enabled are inactive.

1, 14, 16, 30, 31, 38,39, NC
42, 43,49, 50, 51, 66, 80

No Connect: These signals are intemally not connected.

Output

SRAM Data 1/0: Byte 0 is DQO to DQ7; Byte 1 is DQ8 ©©
DQ15; Byte 2 is DQ16 to DQ23; Byte 3 is DQ24 fo DQ31.
input data must meet setup and hold times around the
vising edge of CLK.

4, 11,15, 20,27, 41,54, Vpp
61, 65,70, 77, N

Supply

Power Supply: +3.3V £ 5%

5, 10, 17, 21, 26, 40, 55, Vgg Supply Ground: GND
60, 67,71,76, 90
64 Zz input  Asynchronous Power down (Snooze): This active HIGH input

enables SRAM to enter a Power down (Snocze) state with
data retention. During Snooze state, data tetention is
guranteed. At this time, intemnal state of the SRAM is not
preserved. After Snoaze state, SRAM must be initiated with
ADSP or ADSC using a new external address. Must be
connected to Vgg in systems that do not use ZZ feature.

15
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