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HM4334P-3, HM4334P-4

1024-word X 4-bit Static CMOS RAM

s FEATURES
Single 5V Supply
® Low Power Standby and Low Power Operation; Standby: 10uW (typ.)
Operation: 20 mW (typ.)
® Fast Access Time; HM4334P-3: 300 ns (max.)
HMA4334P-4: 450 ns (max.)
® Directly TTL Compatible: All inputs and outputs
Common Data Input and Output using Three-state Outputs
® On Chip Address Register
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s ABSOLUTE MAXIMUM RATINGS
ftem Symbo! Rating Unit
Voltage On Any Pin * Vr —0.3 to Vcc +0.56 v
Power Supply Voltage * Voo —0.3to+7.0 \"
Power Dissipation Pr 1.0 W
Operating Temperature Topr 0to +70 °C
Storage Temperature Tstg —551t0 +125 °C

* relative to GND
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HM4334P-3, HM4334P-4

m RECOMMENDED DC OPERATING CONDITIONS (7:=0to +70°C)

;T HM4334P 3 HM4334P-4 .
ttem Symbol —_— - - — - -— Unit
min. typ. max min. typ. max.
Supply Voltage Vee a7 | 50 | 525 45 50 55 | vV
o GND 0 0 0 0 0 0 v
ViH 24 — Vee +0.5 2.4 — Vee +0.5 \Y
Input Voltage s Bt — = - R e e s B
ViL -0.3 - 0.8 -03 - 0.8 v
m DC AND OPERATING CHARACTERISTICS
(Ta = 0to +70°C, GND = OV, HM4334P-3: Ve = 5V #5%, HM4334P-4: Ve = 5V £10%)
Item Symbo! | Test Condition I min. | typ. max \ Unit
Input LeakiagfaﬂCurrent Iy l VIN, 0 toVee -1.0 ﬁl_ - 7T1ﬁ07 ' uA
Output Leakage Current Iro CE = VIH Vout =0 to Vcc - L -1.0 | - 1 +1.0 _,”,A,_
Operating Power Supply Current fce CE=-OV. Vi = VCC 1070 - - ‘ e 1'9—‘—*196—
Icc2  |CE=08V, VIN=24V,11/0=0 - 25 5.0 mA
Average Operating Current ICC3 V1N =0 or Vcc f = 1I\/IHz duty 50%, 11/0 0 — ; 4 ] 7 7@5__
Standb\;ipiowe:r gt:u;ply Curré;tii i Iccz, CE 2= V(;wci 0 2V | - ‘ 2 100 7;{A__
Output Voltage —f———X—QL—— lor =2 OmAf W - iL,,, - 1. o4 v
VoH IOH = —1.0mA 2.4 | — — \
m CAPACITANCE (7, = 26°C, f = 1MHz)
Item Symbol Test Condition min i typ. max. Unit
1/0O Terminal Capacitance Cro Vio =0V - 7 10 pF
Input Capacitance 777(‘,»,1 =0V B - 3 5 pF
s AC CHARACTERISTICS (75=01t0+70°C, GND = 0V, HM4334P-3: V'cc = 5V +5%, HM4334P-4: Ve = 5V +10%)
HM4334P-3 | HM4334P-4 1 _
Item Symbol - T - ] Unit
min, I typ. max min, typ. max
Read or Wﬁrlteﬁ(;ycle Time * ”TE LEL J tc 469 ‘ - — 640 — - o ns
Chlp Enable Access Tlme TELQV tac — — | 300 — — . :150 | N
Chip Enable to Output Active TreLax | rex E 50 | T
Output 3-state from Deselection | TEHQZ tOFFE1 - — | 100 - — ! 100 ns
Write Enable Output Dissble Tme | TWLOZ |foFr2 | - | — | 100 |~ | = 100 ns
e e B B S ™ S RS
Chip Enable Precharge Time TEHEL = Ip 120 — — 150 — — ns
Address Hold Time o 777”77TE£7AX4_ fAH BB 170707 - — “1700 — - ns
Address VsieitiuipiTlme T7A7VEL fAsi I 20 — — 20 | — - ns
Read Setup Tlme 7TWH'EELM‘WIRS o - - 0 — i»ﬁi — ns
TReadHold Time | TEHWL | iry 0 - — 0 R ns
Write Enable Setup Time TWLEL | tws | 20 - - 20 | - | = ns
“WE to CE Precharge Lead Time TWLEH | fwrL 300 | - - 450 - - ns
Chip Enable to Write Enable Derlay T|me 1 ?ELWL *’CWDW* 5300 — — 450 o — ns
Write Enable Hoﬁtﬂme ] ;; Viij:EHWHu ff;WH B h 6:4 - 7—77 7—7‘ L 6i - T s
Write Hold Time TELWH 'wH 300 - - 450 — — ns
Data Input Setup Time Ioven | s 200 - - 350 - - ns
Data Hold Time Pg:g))(( tpH 0] | — — 0 — — ns
Write Data Delay Time B TWLDV | fwps | 100 - - 100 | - - ns
Chip Enable Rise/Fall Time TT tr - +—‘ 300 - | - 300 ns

* TELEL {{c)

S x o~ . s hm. a &

= TELEH ([CE)+ TEHEL (Ip) + Ir (20ns) + {7 (Z0ns)

At e . et oLt df ooy — T AL (T omsrrY L TWILEM (fvarnr Y 2 LA ID0Ae)



® AC TEST CONDITIONS

HMA4334P-3, HM4334P-4

Inputlevel ... ... ... ........... 2.4V, 08V

Input Rise and Fall Time . .......... 20 ns

Timing Measurement Level . . .. ... ... 2.4V, 0.8V

Reference Level . ... ............. Von = 2.0V, Vg =0.8V
OQutputboad ................... 1TTLand C_ = 100 pF

® READ CYCLE

A, ~ A, VALID ADD. ><><>O<><><><><>< NEXT ADD.
TELAX (f4H)
- TELEL (f¢)
1
TAVEL
t
(tas) TELEH (/cE) i TEHEL (fp)
TN A\
N
TWHEL
{trs)
TEHWL (/RH)

S/ g —— RANAAN

TEHQZ (foFF1)

TELOX {fcx)

HIGH-Z HIGH-Z

VALID DATA OUTPUT

/0

§N
e




HM4334P-3, HM4334P-4

® WRITE CYCLE

Ay~ A

1/0

VALID ADD.

TELAX (tAH)
TELEL (f¢)
TAVEL
(tas) TELEH (/CE) TEHEL (tp)
\ C 3\_
TWLEL
{tws) TELWH {({wH) ~
AN /0
N
TDVWH TWHDX
TDVEH (/ps) TEHDX ({DH)
HIGH Z ¥i HIGH-Z
\ VALID DATA INPUT

NOTE: fpsand !DH are measured from the earlier of CE or WE going high.



HM4334P-3, HM4334P-4

® READ MODIFY WRITE CYCLE

VALID ADD.

TELAX {tAH)

TELEL (I¢)
TAVEL
(as) TELEH (cE) TEHEL (tp)
CE \ /‘ y
\ 7 \
TWHEL
{tRs) TELWL {!cwD) TWLEH (fwpL)
TEHWH (fEwWH)
|
TELQV (faC) —
TWLDV (twps)
TELQX {fcx)
TWLQZ TDVEH
(foFF2) (!Ds) TEHDX (!DH)
4 4
HIGH-Z , HIGH.Z
1/0 { \/\/\/<>§ DATA OUT INPUT DATA
HIGH-Z

® CURRENT WAVEFORM

CE

30

IccimA) 20

10

[NOTE]

N\

Vee =5.0V, Tq = 25°C

/N




HM4334P-3, HM4334P-4

s LOW Ve DATA RETENTION CHARACTERISTICS (72 = 010 +70°C)

Item Symbol Test Condition min. typ. max. Unit
Vcc for Data Retention VDR CE 2 Vcec —0.2V 2.0 — — \Y
Data Retention Power Supply Current IcCDR VDR = 3.0V - 0.5 50 HA
Chip Deselection to Data Retention Time !CcDR o 0 - — ns
Operation Recovery Time 15 trc* — — ns

* Irc = Read Cycle Time

® LOW Vcc DATA RETENTION TIMING

DATA RETENTION MODE

Vee

CE 2 Vcc —0.2V
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HM4334P-3, HM4334P-4



