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HM5116400L Series Low rower version Product Preview
4,194,304-Word x 4-Bit Dynamic Random Access Memory H1TACHI/ LOGIC/ARRAYS/MEM
B DESCRIPTION T-46-23-19 M5 116400L7 Serics
The Hitachi HM5116400 is a CMOS dynamic RAM organized 4,194,304 words x
4 bits. It employs the most advanced CMOS technology for high performance and
low power. The HM5116400 offers Fast Page Mode as a high speed access mode.
W FEATURES
* Single 5V (£ 10%)
» High Speed 30cr240
Access Time .............cviiinvnnnnns 60 ns/70 ns/80 ns/100 ns (max) (CP-24D)
* Low Power Dissipation HMS5116400LJ Series
ActiveMode.................... 495 mW/440 mW/385 mW/330 mW (max)
Standby MOde . .....oveiiiiiii it i e e 11 mW (max)
« Fast Page Mode Capability
¢ Long Refresh Period
4,096 Refresh CyCles. .. ..o vvtiiien i iiiee i iaaeniiennnnas (256 ms)
¢ 3 Variations of Refresh
RAS Only Refresh aDCP28D
CAS Before AAS Refresh (CP-28D)
Hidden Refresh -
« Battery Back Up Operation HM5116400LZ Series
B ORDERING INFORMATION H PIN OUT
Part No. Access Time Package HM5116400LJ Series HM5116400LZ Series
HM5116400L)-6 60 ns . . \_J
HM5116400LJ-7 70 ns mgszo“}p‘“ vee[T] ~ v — A9
HMS116400LJ-8 80 ns (CP-4D) « 5 Ot s
HMS5116400LJ-10 100 ns vo1 [2] 27]v04 vo3
HMS5116400LZ-6 60ns 475 mil 24-0in voz 3] 26] vo3 v voa
HMS116400LZ-7 70 ns Plastic ZIP we [4] s | 58 v
HMS5116400LZ-8 80 s @P24) — — o1 ce
HM5116400LZ-10 100 ns Ras ] 24| 0¢ . 102
’ ‘ an 6] 23} A9 WE _
H PIN DESCRIPTION Al RAS
Pin Name Function A10 E 20| A8 o A0
Al
‘ Apg-Ayy Address Input AQ E E A7 At
Ag-Aq Refresh Address Input Al E E A6 A2 A3
1/0p-1/04 Data-input/Data-output A2 E E AS Vee
RAS Row Address Strobe A3 i3] [16] ae " Vss
CAS Column Address Strobe Vee AS
o , T s | |
WE Write Enable A7
OE Output Enable orgact A8
Vee Power Supply (+ 5V) (Top View)
Vsg Ground . o103-2
NC No Connection (Bottom View)
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HM5116400L Series S1E D W 4496203 0018921 LAD MEHIT?
B BLOCK DIAGRAM HITACHI/ LOGIC/ARRAYS/MEM

S @ SN T-46-23-18
RAS CAS WE Ot
Control Control Control Control
Circuit Circuit Circuit Circuit
256k memory cell array 256k memory cell seray
me. b | eeseamp.oWObw M1
256k memory celi array 256k memory cell arcay
256k memory cell artay 256k memory cell array
NSC BMP. Seaseamp & VO buy (-—
256k memory cell atray Row 256% memory cell array
256k memory cell array decoder 256k memory cell array WO butfer m
| semepmp BuObw | [ semepmo 8O 14T
256% memory cell orray & 256k memory cell sreay
256k memory cell array 2964 memory cell array
dri Seme smo. & VO buy 41
256k memory celt array river 256k memory cell array
256k memory cell array 256k memory cell artay
4
256% memory cell array 2568k memory cell srray
256k memory celf arcay 256k memory tell array
’——MLM-M—- [ Semscomp. 8WObw 14
256k memory cell array 256k memory cell array
256k memory cell areay 256k memory cell seray VO butter o3
Senge omp. § VO bys Senye amp, § /0 buy [t
256k memavy cell array 256k memory cell array
236k evemory cell array 256k memory cell srray
L} L =
256k memory cell array 236k memory cell array
){ Column decoder & driver l Column decoder & driver l
256k memory cell array 256k memory cell array
n s
256k memory cell array 256k memory cell array
256X memary cefl areay 256k memory cell srray
Sene amp. & VO buyy Sense amp. § VD byy + =1
256k memory celt atray Row 256k memory cell areay L,
256k memory cell array decoder 256k memory cell arcay VO bufter m
| Semeamo BUOLY | [ Semesmpuobn 14
256k memory cell array & 256% memory cell areay
258k memory cell array 256k memory cell arrsy
————jctitemn b0bur ; I PP YT R
Y56k memory cell array driver 256k memory cell arrey
256% memory cell array 256k memary cell array
Ngg Amp. Sense amp. & 1O buy 41
256k memory cell array 256k memory ceR array
2156k memory cell atray 256k memory cell array
Sense amp_ & Y0 buy Senje amp. & VD bus 1
256k memory cell array 256k memory celt array _’
256k memory teil seray 256k memory cell array 1O buffer m
Seme amp § VO buy Senis amp, & V0 bus um
256k memory cell array 256k memory cell array
256k memory-celt array 256k memory cell array
amp. b Sense amp & VO dus €
236k memory cell arcay 256k memory cell array
——-{ Column address buffer ] ———{ Row address buffer 1
1 . T
A0-A9 | AddressA0-All | AQ-AT1
0103-3
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Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg Vr —10to +7.0 v
Supply Voltage Relative to Vgg Veeo ~10to +7.0 \2
Short Circuit Output Current Iout 50 mA
Power Dissipation Pr 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tsig —55t0 + 125 °C

B ELECTRICAL CHARACTERISTICS

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

S1E D W 4496203 0018922 517 MEHITR

W ABSOLUTE MAXIMUM RATINGS

HM5116400L Serles

T-46-23-18

HITACHI/ LOGIC/ARRAYS/MEM

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Voo 45 5.0 5.5 v 1
Input High Voltage Vi 24 — 6.5 v 1
Input Low Voltage )i % -10 — 0.8 \} 1
Note: 1. All voltage referenced to Vgg.
* DC Electrical Characteristics (T4 = 0 to +70°C, Vo = 5V £10%, Vgg = OV)
HMS5116400-6 | HMS5116400-7 | HM5116400-8 | HM5116400-10( | .
Parameter Symbol - - - - Unit Test Conditions Note
Min Max Min Max Min | Max | Min | Max
Operating Current Icc1 — 90 — 80 - 70 - 60 |mA |trc = Min 1,2
TTL Interface
— 2 — 2 - 2 — 2 | mA |RAS, CAS = Vig
Doyt = High-Z
CMOS Interface, RAS,
Standby Current Ice2 CAS and WE >
Voe — 0.2Vor < 6.5V
— 300 — 300 — 300 — 300 | pA Address and
Dy, = stable
Doyt = High-Z
RAS Only Refresh Current | Iocs — 90 — 80 — 70 — 60 | mA |tre = Min 2
RAS = Viy
Standby Current Iccs — 5 — 5 — 5 — 5 |mA|CAS = V. 1,4
Dgut = Enable
CAS Before RAS Refresh .
Current Iccs — 90 — 80 — 70 — 60 |mA [trc = Min 4
Fast Page Mode Current | Iocr — 70 — 0 — 50 — 45 | mA {tpc = Min 1,3
Standby:
CMOS Interface
Battery Back Up CBR Refresh:
Operating Current _ _ _ _ tpc = 625 us 5
‘» (Standby with Iecio 300 300 300 300 | pA |ioas < Lps
[ CBR Refresh) Address and
| Dj, = Stable
| Dout = High-Z
| Input Leakage Current Iyg -10 i0 —-10 10 -10 10 -10 10 | pA|OV SV, <7V
_ _ _ _ OV < Voue STV
Output Leakage Current  (Ijo 10 10 10 10 10| 10 10| 10 | pA Doy = Disable
Output High Voltage Vou 24 Vce 24 Vee 24 | Vcc| 24 | Ve | V |Highlyy = —5mA
| Output Low Voltage YoL 0 04 0 0.4 0 04 0 04 | V |Lowlyy = 4.2mA
Notes: 1. Icc depends on output load condition when the device is selected, Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS = V.
4. Clock voltages (RAS and CAS) must be applied simultaneously with or prior to applying supply voltage.
5. Voc — 0.2V < Vi < 6.5V, 0V < Vp < 0.2V,
G HITACHI
Hitachi America, Ltd. « Hitachi Plaza » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 e (415) 589-8300 611

Powered by ICminer.com Electronic-Library Service CopyRight 2003




HM5116400L Series O YE D EB 449203 D0LA923 453 WEHIT2
o Capacitance (T = 25°C, Vg = 5V £10%) HITACHI/ LOGIC/ARRAYS/MEM T-46-23-18

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn —_ 5 pF 1
Input Capacitance (Clocks) Cr — 7 . pF 1
Qutput Capacitance (Data-in, Data-out) Co — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Viy to disable Dyy;.

¢ AC Characteristics (Tp = 0to +70°C, Vo = 5V £10%, Vgg = 0V)1, 2, 8, 19, 20
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

HM5116400-6 HMS5116400-7 HM5116400-8 HMS5116400-10
Parameter Symbol - - " - Unit | Note
Min Max Min Max Min Max Min Max
Random Read or Write Cycle Time | tpe 110 — 130 — 150 — 180 — ns
RAS Precharge Time trp 40 — 50 — 60 — 70 — ns
CAS Precharge Time tcp 10 — 10 — 10 —_ 10 - ns
RAS Pulse Width tRAS 60 10000 70 10000 80 10000 100 10000 | ns
CAS Pulse Width tCAS 15 10000 18 10000 20 10000 25 10000 | ns
Row Address Setup Time tASR 0 —_ 0 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 - 10 - 10 — ns
Column Address Setup Time tasC 0 — 0 — 0 — 0 — ns
Column Address Hold Time tCAH 15 — 15 — 15 —_ 15 — ns
RAS to CAS Delay Time tRCD 20 45 20 5 20 60 20 75 s | 4
RAS to Column Address Delay Time | tpap 15 10 15 35 15 40 15 55 ns
RAS Hold Time tRSH 15 — 18 — 20 | — 25 — ns
CAS Hold Time tosH 60 — 70 — 80 — 100 — ns
CAS to RAS Precharge Time tCRP 5 — 5 — 5 - 5 - ns
OE to Dy, Delay Time tOED 15 — 18 - 20 — 25 — ns 6
OE Delay Time from Dy, tpzo 0 — ] — 0 — 0 — ns 7
CAS Delay Time from Dy, tpze 0 — ] — 0 — 0 - ns 1
Transition Time (Rise and Fall) tT 3 30 3 30 3 30 3 30 ns 8
Read Cycle
HM5116400-6 HM5116400-7 HMS5116400-8 | HMS5116400-10
Parameter Symbol " - - - Unit{ Note
Min Max Min Max Min Max Min Max
Access Time from RAS tRAC — 60 — 70 — 80 — 100 ns | 9,10,21
Access Time from CAS tcAC — 15 _ 18 - 20 - 25 ns | 10,11,21
Access Time from Address tAA — 30 — 35 — 40 — 45 ns | 10,12,21
Access Time from OF tOEA — 15 — 18 — 20 — 25 ns | 10,21
Read Command Setup Time tRCS 0 — 0 — 0 — 0 — ns
Read Command Hold Time to CAS | trcy 0 — 0 - 0 - 0 — ns 13
Read Command Hold Time to RAS | tgry 5 — 5 — 5 _ 5 — | obs 13
Column Address to RAS Lead Time | tRAL 30 — 35 —_ 40 — 45 — ns
Column Address to CAS Lead Time | tcap 30 — 35 — 40 — 45 — ns
CAS to Output in Low-Z torz 0 — 0 — 0 — 0 — | ns
Output Data Hold Time ton 3 = 3 — 3 — 3 — ns
Output Data Hold Time from OE | topo 3 — 3 — 3 — 3 - s
Output Buffer Turn-off Time tOFF — 15 0 18 —_ 20 — 25 ns 14
Output Buffer Turn-off to OE toEZ - 15 — 18 — 20 —_ 25 ns 14
CAS t0 Dy, Delay Time tcpD 15 — 18 —_ 20 — 25 —_ ns 6
@ HITACHI
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S51E D WN 4496203 0018924 39T BEHIT2 _ Lus116400L Series

Write Cycle HITACHI/ LOGIC/ARRAYS/MEM T-46-23-18
HM5116400-6 HM5116400-7 - HM5116400-8 HM5116400-10
Parameter Symbol - " - " Unit | Note
Min Max Min Max Min Max Min Max
‘Write Command Setup Time twes 0 - 0 — 0 — 0 - ns 15
Write Command Hold Time twCH 15 — 15 — 15 — 15 -— ns
Write Command Pulse Width twp 15 — 15 — 15 — 15 — ns
Write Command to RAS Lead Time | tpwL 15 — 18 — 20 — 25 — ns
Write Command to CAS Lead Time | tcwr 15 - 18 — 20 — 25 — ns-
Data-in Setup Time ips 0 — 0 — 0 — 0 — ns 16
Data-in Hold Time tDH 15 — 15 — 15 — 15 — ns 16
Read-Modify-Write Cycle
HM5116400-6 HM5116400-7 HM5116400-8 HM5116400-10
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRWC 150 — 176 — 200 — 245 — | bos
RAS to WE Delay Time tRWD 80 — 93 - 105 — 135 — ns | 15
CAS to WE Delay Time tcwD 35 — 41 — 45 —_ 60 — ns | 15
Column Address to WE Delay Time | tawp 50 — 58 — 65 — 80 — ns 15
OE Hold Time from WE toEH 15 — 18 — 20 — 25 — ns
Refresh Cycle
HM5116400-6 HMS5116400-7 HMS5116400-8 HM5116400-10
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
CAS Setup Time ' ‘
(CBR Refresh Cycle) tosR 10 — 10 - 10 — 10 —_ ns
CAS Hold Time
(CBR Refresh Cycle) tcrr | 20 - 2 - N e e e
WE Setup Time
(CBR Refresh Cycle) twRP 10 — 10 — 10 — 10 — ns
WE Hold Time
(CBR Refresh Cycle) 'WRH 10 - 10 - 10 - 0 - ns
RAS Precharge to CAS Hold Time | trpc 0 — 0 — 0 — 0 — ns
Fast Page Mode Cycle
P er Svmbol HM5116400-6 HM5116400-7 HM5116400-8 HM5116400-10 Uit | Not
i o
¢ YOO TMin | Max | Min | Max | Min | Max | Min | Max ¢
Fast Page Mode Cycle Time tpc 40 - 45 — 50 — 55 — ns
Fast Page Mode RAS Pulse Width tRASP — 100000 — 100000 — 100000 — 100000 | ns 17
Access Time from CAS Precharge tCPA — 35 — 40 — 45 — 50 ns | 18,21
WE Delay Time from CAS Precharge | tcpw 55 — 63 — 70 — 85 - ns
RAS Hold Time from CAS Precharge | tcpRH 35 — 40 — 45 — 50 — ns
Fast Page Mode Read-Modify-Write Cycle )
HM5116400-6 HM5116400-7 HMS5116400-8 HM5116400-10 .
Parameter Symbol - - - — Unit | Note
Min Max Min Max Min Max Min Max
Fast Page Mode Read-Modify- _ _ " _
Write Cycle Time tPRWC 80 — 91 100 110 ns
@ HITACHI
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HM5116400L Serles S5IE D W 4496203 0018925 22bL EEHITZ ——
Test Mode Cycle 1-46-23-18
HM5116400-6 HM5116400-7 HM5116400-8 HM5116400-10 .
Parameter Symbol - — " Unit | Note
Min Max Min Max Min Max Min Max
Test Mode WE Setup Time | twrs 10 — 10 — 10 — 10 — ns
Test Mode WE Hold Time | twrg 10 - 10 — 10 — 10 - ns
Counter Test Cycle HITACHI/ LOGIC/ARRAYS/MENM
HM5116400-6 HM5116400-7 HM5116400-8 HM5116400-10 R
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
CAS Precharge Time in :
Counter Test Cycle tCPT TBD — TBD — TBD — TBD — ns
Refresh (T, = 85°C, Vog = 5V £10%)
Parameter Symbol Max Unit Note
Refresh Period tREF 256 ms 4096 Cycles
Notes: 1. AC measurements assume tT = 5 ns.
2. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization cycles (any combination

21

614

of cycles containing R. RAS only refresh or CAS before RAS refresh). If the internal refresh counter is used, a minimum of
eight CAS before RAS refresh cycles are required.

. Only row address is indispensable on address A10 and All.
. Operation with the tgcp (max) limit insures that tg ¢ (max) can be met, tpcp (max) is specified as a reference point only;

if tpcp is greater than the specified trop (max) limit, then access time is controlled exclusively by tcac.

. Operation with the trop (max) limit insures that tg 4c (max) can be met, tpAp (max) is specified as a reference point only;

if tRap is greater than the specified tRap (max) hrmt, then access time is controlled exclusively by taa.

. Either topp or Tcpp must be satisfied.
. Either tpzo or Tpzc must be satisfied.
. Vig (min) and Vi (max) are reference levels for measuring timing of input signals. Also, transition times are measured

between Vi1 (min) and Vg, (max).

. Assumes that tpcp < trep (max) and tpap < trap (max). If trep or tRAD is greater than the maximum recommended

value shown in this table, tgsc exceeds the value shown.

. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

. Assumes that tpcp 2 trep (max) and tRaAp S traD (max).

. Assumes that tRcp S trcp (max) and trap 2 trap (Max).

. Either trcy or tgry must be satisfied for a read cycle.

. toFF (max) and topz (max) define the time at which the outputs achieve the open circuit condition and are not referenced

to output voltage levels.

. twcs: tRWD» tcwD» tawp and tcpw are not restrictive operating parameters, They are included in the data sheet as electri-

cal characteristics only; if twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open
circuit (high impedance) throughout the entire cycle; if trwp 2 trwp (min), tcwp 2 tcwp (min), tawp 2 tawp (min),
or tcwp 2 tcwp (min), tawp 2 tawp (min) and tcpw 2 tcpw (min) the cycle is a read-modify-write and the data
output will contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the
data out (at access time) is indeterminate.

- These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed write or read-

modify-write cycles.

. tpasp defines RAS pulse width in fast page mode cycles.

. Access time is determined by the longer of taa or tcac of topa.

. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to the device.

. Test mode operation specified in this data sheet is 16 bits test function controlled by compression addresses — CAO and

CALl. This test mode operation can be performed by WE and CAS before RAS (WCBR) refresh cycle. Refresh during test
mode operation will be performed by normal read cycles or by WCBR refresh cycles. When the state of four test bits on
each 1/0 accord with each other, the state of the output data on the 1/0 is high level. When the state of four test bits on
the I/0 do not accord with each other, the state of the output data on the 1/0 is low level. Data input and output pins are
1/0-1 to 1/0-4. If any refresh cycle is occurred, the test mode is reset.

In a test mode read cycle, the value of tgac, taa. tcac and topy is delayed by 2 ns to 5 ns for the specified value. These
parameters should be specified in test mode cycles by adding the above value to the specified value in this data sheet.
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HMS5116400L Series
T-46-23~18

B TIMING WAVEFORMS
« Read Cycle HITACHI/ LOGIC/ARRAYS/MEM
tre
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* Early Write Cycle HITACHI/ LOGIC/ARRAYS/MEM __ T-46-23-18
tre
tras o iR
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RAS \ Zl \
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« Delayed Write Cycle HITACHI/ LOGIC/ARRAYS/MEMN T-46-23-18
tre .
tras R
- —
RAS
N £
tesH .~ terp .
treco tRSH
tr teas
N y
& \ /
| {
tash | |tpaH| tascl | _tean

Address Row Column

BCE
WE

toze tos| | ton
Din Din

fpzo loeo, Lo
OE / /
taz
Dout
* % : Don't care
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* Read-Modify-Write Cycle HITACHT/ LOGIC/ARRAYS/ME M 1_46—23—\8
- 5
s !&( 7}
tasg i:»:w | tase] | tean | :
nddres %{; J@gf Column Z%//////////////
on 7 e oin
—»% . : Don't care
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51E D WM 4496203 0018930 b93 EMHITR HM5116400L. Series

* RAS Only Refresh Gycle HITACHT/ LOGIC/ARRAYS/MEM T-46-23-18
tac

tras D e trp -

y 4 X
RAS \ J[ \

N .
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e RAS Refresh Cycle HITACHT/ LOGIC/ARRAYS/MEM )
1-46-23-18

tre o L tRe tras 11 tee
—\ | - 1\
RAS /] N N N
T
treC tReC.
1 ter | | tesk tcHr | | tcp tesr t

twWRH

|torr

* : Don‘t care
e % : Don't care
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- HM5116400L Serles

* Hidden Refresh Cycle  {TTACHI/ LOGIC/ARRAYS/MEM

T-46-23-18
; ‘oas 3{ tRAsRC e ‘<_VRA$_:RC‘ R,
RS _ﬁXK 7ZHXK 7}_\- Z_J\__
= = N -
pical i B e it I » %%
e e
foz0 toga =
trac I i | %::'
Dout %{; Dout ;E_—
* 7 :Don't care -
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HM5116400L Series
HITACHI/ LOGIC/ARRAYS/MEM T‘45“23-18

* Fast Page Mode Read Cycle

trasP
tePRH trp
— y s 3
RAS \ / N
N ¥,
T
tesH irc - tash |
trcD 1 teas tep teas I | | teas | | terp
A A 1
CAS
N __ 7 N7 N Y,
traL
traD tear _ teal tcaL .
tasr tﬁﬁ” tasc tsﬂH t:sg tE‘_’” @S tSﬁH
& 4 4 /
Address Row Column 1 Column 2
3 X /A ,
tres tic.s trRRH
tRCS trenl | | o tacHl | ) _tRel
_ ;
WE
S0z | tpzgl ozgt,
tcoo \ tcoo , tcop
. QOPEN OPEN OPEN
Din
. tozo |, toeo] |, 14 fezgd toeo | |, | z loep
/A i .
trac tepa tcea
} > >
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l toHo
1t > ¢
toga OHO toa OHO toea
kel ]
tead] 4; torr  ftecac torr t;ég . tosr
tcy, | ftoez Rorz| i itoez [ciz | | |loez
% él K y \ & 3
Dout Dout 1 Dout 2 }——g Dout N }—
N A N 7 _ ~___ 7
* % : Don't care
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4496203 0018934 239 EHITE HM5116400L Series
« Fast Page Mode Early Write Cycle HITACHI/ LOGIC/ARRAYS/MEM

T-46-23-18
trase trp
—_— y
RAS N \
N A
It
tesu tpc N trsH
B A1) tcas tcp teas tep . tcas | tcgp
. K N /
s ) 3\__7‘)‘—
N,
t, t, t,
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1 I

Din
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* OF :Don't care

h % : Don’t care

Y twes 2 twes (min)
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* Fast Page Mode Defayed Write Cycle HITACHI/ LOGIC/ARRAYS/MEM
trasp 1- 46_23_] 8
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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
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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
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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
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34.70(1.386)

35.56max{1.400max) 36.0 (1.417)
28 15 37.32mex(1.470max)
gl - a1 I M-+
i P E;
p vin Blah
O 22 [¢] &g
al%e g
oo oo o oog Il Bl 7
0.89 13 1.3
0.035 f0.051) (0.051)

Ll

!
0. Sl‘lmln
2.54min

H
. Eﬂ!mﬁn)
. Sdmin (5.08 mgx
{0.100min) Zaz_oo:n-x)

(0.10020.00) 0.01920.004) (0.10020.010) 0.01910.004)

@ HiTaCcH!
Hitachi America, Ltd. « Hitachi Plaza » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 5

Powered by ICminer.com Electronic-Library Service CopyRight 2003
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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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.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*

* TFP-20DA
8.0(0.315)
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T-90-20

1.20aax
0.1720.05

9.22:0.2

0.50:0.10

0.4020.10

1.20max

0.20:010. | (0080008 @] | 20.040.20.787:0.008) _, 020:000 {5508 0009 @) ,_ 20.020.20.787:0008) _,
(0.008+0.004) 10.551:0.008) (0.008+0.004) (0.5510.008)
I 0-5° l l a-5°
= —a= — == =
HE] |8 E[3 ] w8 €3
B Loomoom) &8 2 2 oromomn 48 §2
83 HE o8 818 SF 98
~lg 5|8 Els —'e slg Ee
e olx e olx s
E E =
o o '
o < 0,5020.10
(0.02010.004) (0.020+0.004)
¢ TTP-20D * TTP-20DR ,
17.14 17.14
17.54max 17.54max
nannn annnag nnann annnn
Q
3 g
~ - .
' AL JUULUY

9,22:0.2

0.1720.05

Powered by ICminer.com Electronic-Library Service CopyRight 2003

@ HITACHI

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




