HM574100 Series Preliminary

4,194,304-Word x 1-Bit High Speed Dynamic Random Access Memory

B DESCRIPTION HMS574100JP Series
The Hitachi HM574100 is a super high speed dynamic RAM organized
4,194,304-word x 1-bit. HM574100 has realized higher density, higher performance
and various functions by employing 0.8 um Bi-CMOS technology and some new Bi-
CMOS circuit design technologies. The HM574100 offers 8 bit static column mode
as a high speed access mode.
B FEATURES
* Single 5V {(+10%) 30CPa20
» High Speed (CP-32D)
ACCESS TIME .\ttt vararannns 35 ns/40 ns/45 ns (max)
2048 Refresh CyCles. . .....coooin it (16 ms) N PIN OUT
¢ 2 Variations of Refresh -
CE Refresh HM574100JP Series
Automatic Refresh )
+ 8 Bits Static Column Made vss (O] = |3 vee
H ORDERING INFORMATION Al4 E E Al5
, A13 3] [30] A16
Part No. Access Time Package A12 E E AL7
HM574100JP-35 35ns 300 mil 32-pin
HMS574100JP-40 40 ns Plastic SOJ All [1 E Al8
HMS574100JP-45 45ns (CP-32D) as e [27] A6
as [T [26] A7
B PIN DESCRIPTION A3 E 25| A8
Pin Name Function A2 E 24] A9
Ag-Aqg Address Input Al rﬁ Z’] Al0
for CE Refiresh a0 [11] [22] A19
Aj1-Agg Address Input ﬁ {z E A20
Ag-Aj; Address Input for CE [E @ A21
Static Column Mode oF [1&] [19] Dia
CE Chip Enable VE [15 18] Dout
OE Output Enable Vsg 116 (173 v
WE Read/Write Enable wore-1
Dig Data-in (Top View)
Dout Data-out
RF Refresh Control
Vee Power (+ 5V)
Vss Ground
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HM574100 Series
B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg vt —1.0to +7.0 v
Supply Voltage Relative to Vgg Vec —10to +7.0 v
Short Circuit Output Current Ios 50 mA
Power Dissipation Pt 0.8 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C

B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Veeo 4.5 5.0 5.5 v 1
Input High Voltage Viu 24 — 6.5 v 1
Input Low Voltage VL —10 — 0.8 \4 1,2

Notes: 1. All voltage referenced to Vgg.
2. The device will withstand undershoots to the — 2.0V level with a maximum pulse width of 20 ns at the — 1.5V level. (See

Figure 1.)
ViH
-l1.0vV
—— -1.5V
o -2.0V
Y F— 20 ns (max)
w079-2
Figure 1. Undershoot of Input Voltage
® DC Electrical Characteristics (Tp = 0to +70°C, Voo = 5V £10%, Vgg = 0V)
Parameter Symbol HMS74100~35 H.MS74100-40 ws7410045 Unit | TestConditions | Note
Min Max Min Max Min Max
Normal Operating Current | Icca TBD TBD TBD TBD TBD TBD | mA 1
Refresh Current Iccr TBD TBD TBD TBD TBD TBD | mA 1
Standby Current Iccs — 5 — 5 — 5 mA
Input Leakage Current I —10 10 —10 10 -~ 10 10 pA | OV, <7V
Output Leakage Current | Tpo —10 | 10 -0 | 10 10| 10 |pa %‘:: 1"'11‘);32
Output High Voltage VoH 24 Vee 24 Vee 24 Vee \4 HighIyy = —4mA
Output Low Voltage VoL 0 0.4 0 0.4 0 0.4 v Low Iy = 8mA

Note: 1. I¢c depends on output load condition when the device is selected, Icc max is specified at the output open condition.
¢ Capacitance (Tp = 25°C, Voo = 5V £10%)

Parameter Symbol Typ Max Unit Note
Input Capacitance Address, Data-in Cint — 5 pF 1
Clock Cin2 — 5 pF 1

Output Capacitance (Data-out) Co — 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. OE, CE = Viy to disable Dg,y.
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HM574100 Series
o AC CHARACTERISTICS! (T4 = 0to +70°C, Vgc = 5V £10%, Vgg = 0V)

* Test Conditions

Input Pulse Levels: Vi = 3.0V, V|_ = 0V
Transition Time: tr = 3 ns
Input Timing Reference Levels: High = 2.4V, Low = 0.8V (See Figure 2))
Output Timing Reference Levels: High = 2.4V, Low = 0.4V
Output Load: See Figure 3.

5V
809
Do
2550 50pF*™.
; (SpF* for tyz, tLz, twz)
0079-3
0079-4
*Including scope & jig
Figure 2. Input Pulse Figure 3. Output Load
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HMS574100-35 HM574100-40 HM574100-45
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
Read/Write Cycle Time tce 70 — 80 — 90 — ns
CE Pulse Width tCE 35 5000 40 5000 45 5000 ns
CE Precharge Time tep 29 — 34 — 39 — ns
Address Setup Time tAs 0 — 0 — 0 — ns
Address Hold Time tAH 5 — 5 — 5 — ns
Transition Time (Rise and Fall) tt 1 10 1 10 1 10 ns
Refresh Period tREF — 16 — 16 — 16 ms
Read Cycle
HM574100-35 HM57410040 HM574100-45
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Access Time from CE taCs — 35 — 40 — 45 ns
Address Access Time tAA — 25 — 30 — 30 ns
Access Time from OE toAC — 20 — 25 — 25 ns
Setup Time on Read tRS 0 — 0 — 0 — ns
Hold Time on Read tRH 5 — 5 — 5 — ns
OE Setup Time tOES 5 — 5 — 5 — ns
OE Enable to Output in Low-Z t1z 0 — 0 — 0 — ns
OE Disable to Output in High-Z tHZ — 15 — 20 — 20 ns
Output Hold Time from Address tAOH 3 — 3 — 3 — ns
Output Hold Time from CE tCOH 0 — 0 — 0 — ns
CE to OE Precharge Time tcop 10 — 10 - 10 — ns
G HITACHI

Powered bv ICminer.com Elglém%’(lz‘i“_l rea{;v eLryljég E'cl}g\y qul:r’]ita%&OSZOOO Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 669



HM574100 Series

Write Cycle
HM574100-35 HM574100-40 HM574100-45
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Data Setup Time tpw 20 — 25 — 30 — ns
Data Hold Time tpH 5 — 5 — 5 — ns
Setup Time on Early Write tES 5 — 5 — 5 — ns
WE Pulse Width twp 25 — 30 — 35 — ns
Write Hold Time from CE tWH 35 — 40 — 45 — ns
WE Enable to twz ns
Outupt in High-Z - 15 - 0 - 0
Read-Modify-Write Cycle
HM574100-35 HM574100-40 HM574100-45 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
WE Delay Time from CE tcwp 35 — 40 — 45 — ns
Refresh Cycie
HM574100-35 HM57410040 HM574100-45 .
Parameter Symbol - . - Unit Note
Min Max Min Max Min Max
RF Setup Time tEs 5 — 5 — 5 — ns
RF Hold Time tFH 15 — 15 — 15 — ns
Mode Selection Setup Time tMS 0 — 1} — 0 — ns
Mode Selection Hold Time tMH 15 — 20 — 20 — ns
Setup Time on CE Refresh tCRS 15 — 20 — 20 — ns
Static Column Mode Cycle
HM574100-35 HMS574100-40 HM574100-45 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Static Column Address
Setup Time tasz 0 - 3 - s - ns
Address Setup Time to WE tws 0 — 0 — 0 — ns
Address Hold Time from WE twr 0 — 0 — ] — ns
Notes: 1. If togs > togs (min) and OE is held at low level, Dy will be valid until the next negative transition of CE.
2. Both twy and twp must be satisified for a delayed write cycle.
3. If toop < tcop (min), Dgy¢ cannot be guaranteed to be in high impedance.
4, If the negative transition of OE occurs before that of CE, E, tyz is controlled by CE.
5. twp and tpw are specified by the positive transition of CE or WE whichever occurs earlier.
6. When WE goes low, Dy, becomes high impedance and is held in this condition to the next cycle. If the negative transition

of WE occurs before that of CE, Dy, is controlled by CE. twyz defines the time at which the output achieves the open
circuit condition.
7. If tgs > tgg (min), the cycle is early write and Dy, is in high impedance.
8. In static column mode cycles, read operation cannot be performed after write operation.
9. Both tay and twg must be satisified for a write cycle.
10. tyz defines the time at which the output achieves the open circuit condition.
11. An initial pause of 100 ps is required after power-up, then execute at least eight CE refresh cycles.
12. In static column mode cycle, there must not be any invalid address inputs for static column mode (Ajg—Aj1) are less than
tAA-

G HITACHI
Powered by IC gizgr'com Electronf-cl_i}_q&l&iré\@gn%% &%Vﬂi-gm%@aza 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



HM574100 Series

H TIMING WAVEFORMS
¢ Read/Read Cycle
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HM574100 Series
« Read/Early Write Cycle
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HM574100 Series
* Read/Delayed Write Cycle
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HM574100 Series
* Read/Read Cycle (OE = V|)
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HM574100 Series

 Read/Early Write Cycle (OE = V))
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HM574100 Series

* Read/Delayed Write Cycle (OE = V))
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HM574100 Series

* Read-Modify-Write Cycle
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HM574100 Series

¢ Automatic Refresh Cycle
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HM574100 Series

o Static Column Mode Read Cycle
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HM574100 Serles

¢ Static Column Mode Read Cycle (OE = Vy)
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HM574100 Series

» Static Column Mode Write Cycle*8 (1st Cycle = Early Write Cycle)
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HM574100 Series

© Static Column Mode Write Cycle*8 (1st Cycle = Delayed Write Cycle)

N .ﬂ

A K177 777777177777
XXX
XXX

AQ- /
A8
Ly tan™?
Alg.
j tan'? = o'
—_— Yo [ twe's
we \* N,
K. ry ‘-;7. ?”.’ P
e

=
= _ N/
Tou fugmiv} PE—

SR
I,

* V77 : Oon'tcare

G HITACHI
682 Hitachi America, Ltd. » Hitachi Plaza ® 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 ¢ (415) 589-8300

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003



HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
*DP-16B * DP-18B
19.2(0.756 ’
22.0 (0.866)
2°‘32'“"‘(°'8°°"‘""9 72.86max(0.900max)
ﬁnnﬁnnnn e % 8 10 =~
or, 8 N MM e 8. %
slgs ~f3E
D o) GloN b SIER
e A o) élng

1 | == = | == L= = I-al OO o iy e g ey gy
0,89 1.3 7.62(0.300) o890 1.3 ? 7.62(0.300

(0.035) ~ "(0.051) %‘ x 3 (0.035) " "(0.051) T ,%
s _® F . E o 8
—E S __eg . E
[ I m— g §I§ /—
S dls \ / €l ble
£l ElT o el
| £ EE I \
hiR g 2548:44 38 g0
2.54#0.25 0482010 ° Vg /- 0;05."._ ; 4820, S Nz 0.2528:55
(0.100t0070)  (0.01920.004) T o%s (0010%8:883) | (0.100%0070) 0.0190.008) S e ooy
«DP-18C * DP-20N
22.26(0.876)
22.86max(0.500max) 24.5 (0.965)
8 10 - 25.4 max(1.000max)
O aocirr o I 20 1M =~
] ® T
NIXE nmnmonooomaan $ 0%
b SiEG NIXE
el b SIER
~
o} s o aRg
(10.351) _ 7.62(0.300 Vloss [l1a 7.62(0.300
g E 'g (0.035) " (0.051) Tz .
E Fl
S € S_g E
= s | W 2 bla
£ T £ £l F
P SHE f \ | £ ElE i
wy w
2.5420.25 s ~3 0.2528:54 2.54+0.25 oastors © N g 0.2528:84
(0.10010.010) 0.01920.004) = o%s (0.010285885) (g 100t0.010) 0.01920.004) ~ (0.010*8'388)
* DP-20NA ¢ DP-20NC

24.8 (0.976)
25.40 max(1.000max)

29.88(1.176)
30.48max(1.200max)

24 13

A

%—qnﬁhnﬂhhhlul

g"g Amnomamoooona 8 %
b glEx GEH
o e g3
1 T T T L g = g = gy = g
1.14 1. 7.62(0.300, 11 144 13 12 ;
{0.045) {0.051) —i ﬂ T0.045) 5.05%) E ) - 7.62(0.300
E x ¥
g §—grs
e S| dls
2 0-2548:33 g & 2 u.zsts:skﬂ
{0.10020.010) 0.01920.004) & (0.010283384) {0.100£0.010) 0.01920.004) = {0.010+3°38%)
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. HITE
PACKAGE INFORMATION — SJE D 44945203 0018315 991 .

* Duakin-ine Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
« DP-22N *DP-22NB T-90-20
27.08 (1.065) 27.08 {1.066)
27.90max(1.098max) 27.90max(1.098 max)
x ~
‘ 5|28
o %55 >o 258
NG $SIng
_U.m 1.3 7.62(0.300 0.88 1.3 7.62(0.300
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I P | w— 3 [——
< )
£ £
= 0.25:8:34 § 2.54$0.25 : g 0255851 ]
{0.10020.010) 0.019£0,004) = s 0010:87888) | (g100t0.010) 0.019£0.004) oT15° (0.01028:38%)
e DP-24 * DP-24A
31.6(1.244,
32.5max{(1.280max) 29.62(1.166)
" " 3 30.48max{1.200max)
ANMmnononnnnaonno S 2 13
] [claleinlialicliclelc il =Xl
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) slg 8 £E
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* DP-24N * DP-28
35.6(1.402)
30.4(1.187) 36.5max{1.437 max)
37.75max(1.250max) 2 oo ooos
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£-] Elﬂ
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51E D W@ 4496203 001831k 828 -HITE—PACKAGEINFORMATION
¢ Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2

« DP-28C - * DP-28N T-90-20

34.70(1.386)

35.56max{1.400max) 36.0 (1.417)
28 15 37.32mex(1.470max)
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53 E D WE u4uSb203 0018317 7b4 EEHITE

PACKAGE INFORMATION —
oﬂg;agqn-||ne Plastic HITA(HT/ LOGIC/ARRAYS/MEH Unit: mm (inch) Scale 3/2
*ZP-20 * ZP-24 T-90-20
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L . . - %umﬁ:.)zzomu)
L —
JUMTEREN T
04 )

(0.02023:92%)

1 O O A ¢ ) D I ; I
o

e iy
I, -

| N D O ¢ N ¢ O O O IO
(T T T T T T T TTT I

@ HITACHI
Hitachi America, Ltd. » Hitachi Plaza « 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300

6

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003




.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2

* CP-20D ® CP-20DA

T-90-20

6.710.28
(0.264£0.011)

)

(0.13840.010,
(0.1380.010)

13.520.26
3.5%0.26

I,

. 0.43+0. ..e;(t.uso
oSl o)
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*
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