HM514101 Series

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

W DESCRIPTION

The Hitachi HM514101 is a GMOS dynamic RAM organized 4,194,304 word x
1-bit. HM514101 has realized higher density, higher performance and various func-
tions by employing 0.8 um CMOS process technology and some new CMOS circuit
design technologies. The HM514101 offers Nibble Mode as a high speed access
mode.

Multiplexed address input permits the HM514101 to be packaged in standard
20-pin plastic SOJ and 20-pin plastic ZIP.

H FEATURES

¢ Single 5V (+10%)
¢ High Speed
Access Time ... e 80 ns/100 ns/120 ns (max)
¢ Low Power Dissipation
Active Mode .......... ...l 495 mW/440 mW/385 mW (max)
Standby Mode . ..o 11 mW (max)
s Nibble Mode Capability
1,024 Refresh CyCIES . . ... oottt e (16 ms)
* 3 Variations of Refresh
RAS Only Refresh
CAS Before RAS Refresh
Hidden Refresh
¢ Test Function

B ORDERING INFORMATION

HM514101JP Series

30CP20DA

(CP-20DA)
HMS514101ZP Series

anzP20

Part No. Access Time Package
HM5141017P-8 80 ns 350 mil 20-pin
HM514101JP-10 100 ns Plastic SOJ
HM5141017P-12 120 ns (CP-20DA)
HMS514101ZP-8 80 ns 400 mil 20-pin
HM514101ZP-10 100 ns Plastic ZIP
HM514101ZP-12 120 ns (ZP-20)

H PIN DESCRIPTION

Pin Name Function

Ag-Ap Address Input

Ag-Ag Refresh Address Input

Di, Data-in

Dout Data-out

RAS Row Address Strobe

CAS Column Address Strobe

WE Read/Write Enable

Vee Power ( + 5V)

Vgs Ground
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(ZP-20)
H PIN OUT
HM514101JP Series
Hitachi Pin No.
JEDEC PinNo, |
Din 15 1 26[{120 vss
WE 2(j|2 25| 19 Dout
BAS 3f|s 24|[1 18 TAS
NC 4[4 23|[J17 NC
A0 5[5 22{[116 A9
Ao 6(]|¢ 1815 As
Ay 70|10 17|04 A7
Az 8[]]11  18|[113 A
A3 9|12 15[p12 as
VectO[)13_ 14i[111 A4
0086-1
{Top View)
HM514101ZP Series
- T 1 A9
CAS 2|=g_ |
o 3 Dout
Vgs 4 -—..
W 6l 5 Din
. 7 RAS
A10 a. 9 NG
NC 10D |
A ._— 11 Ag
112 ..-. 134,
A3 14|=0 |
..— 15 Voo
A4 16 —'.
| Dol 17 As
As 18| |
.:— 19A7
A8 20 \-,—_-
0066-2

{Bottom View)
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HM514101 Series

B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg V1 —10t0 +7.0 v
Supply Voltage Relative to Vgg Vee —10t0 +7.0 \4
Short Circuit Qutput Current Tout 50 mA
Power Dissipation Pt 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Ttg —55t0 + 125 °C

B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vee 4.5 50 5.5 v 1
Input High Voltage Viy 24 — 6.5 \4 1
Input Low Voltage Vi —-20 — 0.8 \4 1
Note: 1. All voltage referenced to Vgg.
¢ DC Electrical Characteristics (To = 0 to +70°C, Vo = 5V +10%, Vgg = 0V)
HM514101-8 HMS514101-10 HM514101-12 . .
Parameter Symbol - - - Unit Test Conditions Note
Min Max Min Max Min Max
i RAS, CAS Cycling
Operating Current Icct — 90 —_ 80 — 70 mA tRe = Min 1,2
TTL Interface
— 2 — 2 — 2 mA RAS, CAS = Vy,
Doyt = High-Z
Standby Current Ice —
CMOS Interface RAS,
— 1 — 1 — 1 mA CAS 2 Voo — 0.2V,
Dot = High-Z
RAS Only Refresh Current | Icocs — 90 — 80 — 70 mA trRc = Min 2
RAS = VIH,
Standby Current Ices — 5 — 5 — 5 mA CAS = vy, 1
Doy = Enable
CAS Before RAS Refresh .
Current Icce — 90 — 80 — 70 mA tRc = Min
Nibble Mode Current Iccs — 90 — 80 — 70 mA tNe = Min 1,3
Input Leakage Current Iy - 10 10 - 10 10 - 10 10 HA oV sV, <7V
_ _ _ QV < Vo < 7Y,
Output Leakage Current Iro 10 10 10 10 10 10 pA Doy = Disable
Output High Voltage VoH 24 Vee 2.4 Vee 2.4 Vee v Highl,,; = ~5mA
Output Low Voltage VoL [¢] 0.4 0 0.4 o] 0.4 v LowIgy = 42mA

Notes: 1. I¢c depends on output load condition when the device is selected, Ioc max is specified at the output open condition.

2. Address can be changed once or less while E = Vi.
3. Address can be changed once or less while CAS = Vy.
* Capacitance (T = 25°C, Voo = 5V +10%)
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address, Data-in) Cp — 5 pF 1
Input Capacitance (Clocks) Crz — 7 pF 1
Output Capacitance (Data-out) Co — 7 pF 1,2

Notes:

2. CAS = Vpy to disable Dgyy;.
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HM514101 Series

¢ AC Characteristics (Tao = 0to +70°C, Vo = 5V +10%, Vgg = 0V)1. 12,13
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Parameter Symbol lthSl4101-8 lfMSl4101-10 HM514101-12 Unit Note
Min Max Min Max Min Max
Random Read or Write Cycle Time tre 150 — 180 — 210 — ns
RAS Precharge Time tRP 60 — 70 — 80 — ns
RAS Puise Width tRAS 80 10000 100 10000 120 10000 ns
CAS Pulse Width tcas 25 10000 25 10000 30 10000 ns
Row Address Setup Time tASR 0 — ] — 0 — ns
Row Address Hold Time tRAH 12 — 15 — 15 — ns
Column Address Setup Time tASC 0 — 0 — 0 — ns
Column Address Hold Time tCAH 15 - 20 - 25 — ns
RAS to CAS Delay Time tRCD 22 55 25 75 25 90 ns 8
RAS Hold Time tRSH 25 — 25 — 30 - ns
RAS to Column Address Delay Time tRAD 17 40 20 55 20 65 ns 9
CAS Hold Time tesH 80 — 100 — 120 — ns
'CAS to RAS Precharge Time tCRP 5 — 10 — 10 — ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 ns 7
Refresh Period tREF — 16 — 16 — 16 ms
Read Cycle
Parameter Symbol }fM514101-8 H.M514101-10 H.M§14101-12 Unit Note
Min Max Min Max Min Max
Access Time from RAS tRAC — 80 — 100 — 120 s 2,314
Access Time from CAS tcac — 25 — 25 — 30 ns 3,4
Access Time from Address tAA — 40 — 45 — 55 ns 3,5, 14
Read Command Setup Time trCS 0 - - 0 — ns
Read Command Hold Time to CAS tRCH 0 — — 0 — ns
Read Command Hold Time to RAS tRRH 10 — 10 — 10 — ns
Column Address to RAS Lead Time tRAL — 45 — 55 — ns
Output Buffer Turn-off Time tOFF 4] 20 0 25 0 30 ns 6
Write Cycle
Parameter Symbol HM514101-8 HM514101-10 HM514101-12 Unit Note
Min Max Min Max Min Max
Write Command Setup Time twcs 0 — 0 — 0 — ns 10
Write Command Hold Time twCH 15 — 20 — 25 — ns
Write Command Pulse Width twp 15 —_ 20 - 20 - ns
Write Command to RAS Lead Time tRWL 25 — 25 — 30 — ns
Write Command to CAS Lead Time tewL 25 — 25 — 30 — ns
Data-in Setup Time tps 0 — 0 — 0 — ns 11
Data-in Hold Time tDH 15 — 20 — 25 — ns 11
Read-Modify-Write Cycle
HM514101-8 HM514101-10 HM514101-12
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRWC 180 — 210 — 245 — ns
RAS to WE Delay Time IRWD 80 — 100 — 120 — ns 10
CAS to WE Delay Time tcwD 25 —_ 25 — 30 — ns 10
Column Address to WE Delay Time tAWD 40 — 45 — 55 — ns 10
@ HITACHI
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HM514101 Series
Refresh Cycle

HM514101-8 HM514101-10 HMS514101-12
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
CAS Setup Time
(CAS Before RAS Refresh Cycle) tesr 10 - 10 - 10 - ns
CAS Hold Time
(CAS Before RAS Refresh Cycle) tCHR 0 - 0 - 25 - ns
RAS Precharge to CAS Hold Time tRPC 10 — 10 — 10 — ns
Nibble Mode Cycle
HM514101-8 HM514101-10 HMS514101-12
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
Nibble Mode Access Time tNAC — 25 — 25 — 30 ns
Nibble Mode Cycle Time tNC 45 — 45 — 55 — ns
Nibble Mode CAS Precharge Time tNCP 10 — 10 — 15 — ns
Nibble Mode CAS Pulse Width tNCA 25 — 25 — 30 — ns
Nibble Mode RAS Hold Time tNRSH 25 — 25 — 30 — ns
Nibble Mode Read-Modify-Write Cycle
HM514101-8 HM514101-10 HM514101-12 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Nibble Mode Read-Modify-Write
Cycle Time tNRWC 75 — 75 — 90 — ns
Nibble Mode Write Command
to CAS Lead Time INCWL » - » - 30 - s
Nibble Mode CAS to WE
Delay Time tNCWD 25 — 25 — 30 — ns
Test Mode Cycle
HM514101-8 HM514101-10 HMS514101-12 i
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Test Mode WE Setup Time tws 0 — 0 — 0 — ns
Test Mode WE Hold Time twH 20 — 20 — 20 — ns
Counter Test Cycle
HM514101-8 HM514101-10 HM514101-12 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
CAS Precharge Time in
Counter Test Cycle tepT 0 - 30 - 6 - s
Notes: 1. AC measurements assume t7 = 5 ns.
2. Assumes that tRep < trep (max) and trap < trap (max). If trcp or trap is greater than the maximum recommended
value shown in this table, tgac exceeds the value shown.
3. Measured with a load circuit equivatent to 2 TTL loads and 100 pF.
4. Assumes that trcp 2 trep (max) and tRap < trap (max).
5. Assumes that trcp £ trcp (max) and tRap 2 tRaD (max).
6. topF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage
levels.
7. Vi (min) and Vyp (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vi and Vi .
8. Operation with the trcp (max) limit insures that tpsc (max) can be met, trep (max) is specified as a reference point only,
if trep is preater than the specified tpcp (max) limit, then access time is controlled exclusively by tcac.
9. Operation with the (Rap (max) limit insures that trcp (max) can be met, tgop (max) is specified as a reference point only,

332

if tRAD is greater than the specified trap (max) limit, then access time is controlled exclusively by ta 5.
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HM514101 Series

10. twcs, tRwWDs tewp and taowD are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only: if twcs 2 twes (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 tRwD (min), tcwp 2 tcwp (min) and tawp 2 tAwD (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.

11. These parameters are referenced to CAS leading edge in an early write cycle and to WE leading edge in 2 delayed write or a
read-modify-write cycle.

12. An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycles (RAS only refresh
cycle or CAS before RAS refresh cycle). If the internal refresh counter is used, a minimum of eight CAS before RAS refresh
cycles is required.

13. Test mode operation specified in this data sheet is 8-bit test function controlled by control address bits—RA 10, CA10 and
CAO. 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 eight test bits
accord each other, the condition of the output data is high level. When the state of test bits do not accord, the condition of
the output data is low level. Data output pin is Dgy; and data input pin is Djy. In order to end this test mode operation,
perform a RAS only refresh cycle or a CAS before RAS refresh cycle.

14. In a test mode read cycle, the value of tRac, taas toac and tNac is delayed for 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.

N TIMING WAVEFORMS
¢ Read Cycle (1)

le ttnc -
— RAS
RAS ‘J:‘ ™ /ﬁ o :\
T
o tRcD i t:i: -
- 1ceH | tcap |
CAS N, 1 N
tash trAH | l taso - |lcm
- tRAD > ‘ tRat
]
Address Row Column /4222222222222,
e "t
WE L AN
1
- - tA:A < toFF
Dout Trac - Dout
'////A : Don't care
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HM514101 Series

* Early Write Cycle (2)

aess 72w MDA
twes

» trc -
N tras -
i -
RAS \,_ g tap ‘¥____
e« RSH_ |
trco . tcas - tcrp
tesH
CAS N
|
tasc
tasn | [tRaH il B

WE

A e

tcaH

Din

m{-

108

ez

Open *

Dout

*t/~//] : Don't care

** twes2twes (min)

0066-5

» Delayed Write Cycle (3)

1ncsl
wE m

- tre -
W tRas -
—_— tcsH
RAS - Ui - b
\‘ p tap I\
1RCD - {RSH -
o« LCAS -l tcrp
CAS ‘\
T N
tasr | [tRan > tcad  tewn
) S A O AN,
thwL
twp

AN,

Din
* {7/ :Dontcare
0066-6
G HITACHI
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HM514101 Series

¢ Read-Modify-Write Cycle (4)

Dout

tASR

AAS trRwe -
\‘ - - trp N\

- {\ L_C_Wj/ tcrp

Address @(: Row X Collumn L(?////////////// /////

w 27| | Wz

Oin LR o 7

Dout - - :;: Dout o
*¥////] :Don'tcare

¢ RAS Only Refresh Cycie (5)
e  — SR N
s L 4 @//////////////

oo A

Row i@//////////////////////////

OPEN

¢ : Don't care

** REFRESH ADDRESS: A0-A9

(AX0-AX9)

0066-8
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HM514101 Series

* Hidden Refresh Cycle (6)

- tre -
_ trp o tgp
FAS oo — | :j‘” In
Nl (Read) |/ (Refresh) . (Refresh) N
- tRSH
tRco tcHR
— tcas
CAS i >
tash 0, \L 4 /1
el
tRAH tasc
] tcaH
"
tres > tRcH
<—1>1 tRAH
J (4
oo 4 o
WE /
M (M et tCAc %
-t (RA(',; > torr
" i
Dout 4 Valid Data
)}
L/
"1 m : Dont care
« TAS Before RAS Refresh Cycle (7)
B tRC s tac o
tRAS tRas
RAS IEEE— I e
\\ trp ‘\‘ tpp N\
. JCHR tarc tcHR
e - tcsr o [CRP_ |
CAS y b\
Address 7
OPEN
Dout
. ////‘ : Don't care
WE :VIH
0066-10
G HITACH)
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HM514101 Series

* Nibble Mode Read Cycle (8)

RAS _ tRas z,_._.,
N, B, d LI AN
tcsH _ tpe _tNRSH
trRc tcas icas e R

—_— —
I{ \:j d tRAH
jt—>

oo K
tasR Jﬂi’l *" tcan > thcH
Address __Pow coumn X0/ ////////(/Rc/s YA,

IRCS
tRcs tRoH § . the
we | e, [XOF e (KA e Y.
tRAC e
> tof:i <'OFF ‘OFE
Dout oot p—— out p—— Dout p——r
. :Don'tcare
» Nibble Mode Early Write Cycle (9)
J— - tRASC v
RAS ,\‘ \—
_ N tap
. teco tcap
A5 ‘_/F'_
tasR
<> | 100 ..
saress 24_pow_P{_co :}W///////////(//////////////A
l | tweH 1 tweH = tweH
W WWZ/}:[ | mf o\ Wt
toH tos | [ton tos ’EH
Din 1, S ¥, W .)l(////////A
Open **
Dout . V/I/A : Don‘t care
*  twes x twes (min)
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HM514101 Series

* Nibble Mode Delayed Write Cycle (10)

tras

RAS /\

N\ 7

B ne _ trsH
L tRcD teas tncA -
CAS tasr tnep ¢ ;,
tnewy
tasc tcaH > ot
{ RAH}=t—2 »{IRWL
—-’

aaaress DA Row W comnt S/ 7711777 7/ 7 VLT 7 TV T

Din

* m : Don't care
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HM514101 Series

* Nibble Mode Read-Modify-Write Cycle (11)

RAS ‘ﬂ[,
}/X
tRSH
treo | !

o _",I :;:j]%w/r@s A
osess DX K o 77722 7727777777 7.
) e

WE 77 1 YN N

L

tea
_ trac -
taa tnac
< Dout > g Dout » - Dout ) Dout

* m : Don't care

006614
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HM514101 Series

* Test Mode Cycle

* Reset Normal
 setcycle Test mode cycle ~ Cycle *1°3 mode

N
N V) Y2 VA VANV NN
NN WA Y

RAS

|
S
)
i

*1 CBR or RAS only refresh
2 [/ /74 :Dontcare
*3 Address, Din: Don't care

0086-15

Test Mode Set Cycle (1)

RS
R b R
— N ¥ AN
RAS tapc _
esR - =tnpc —— - tcap
_ _tcHR_
_tws - twe

WE LI YL 2y i

avess LY LTITIITT I TITT LT TSI T T VT L

OPEN

Dout
Note *1 (/A  :Dontcare

0066-16
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HM514101 Series

* Test Mode Reset Cycle (2)
CAS Before RAS Refresh Cycle

=S e N N j’f 'tRP :\= - '“:;RP \
S | tes, ‘tcnnr/ < 1CSR ! | tcHR /J:—.
tws | | _tw Jws | 1wy
naaress JLLIILINLLL LI ATTLTTT T Ty o LTI T v e
o Note *1 : Don't care
RAS ’\.:_ﬂs—.__zy , N
o 7w Yz
nadress  LLLILLVITIR_ Paw W///////////////// 7
Dout S
Note *1 Refresh Address AO~A9 (AXO~AX9}
*2 : Don't care
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HM514101 Series

* CAS Before RAS Refresh Counter Check Cycle (READ)

—_— tap
RAS
\\ l terp
tRSH
tsh| |  toup,  torT tcas -
CAS —ﬁ’ l F:
1 tasc, JAHR
[
” R
A 7 W Coumn I
WS WH A'RCS trReH
W s ‘1@ W
WE t
COH
Din H-Z
= tcac toFF
- trac -
Dout — < Dout )——
4 pontcare
» CAS Before RAS Refresh Counter Check Cycle (WRITE)
iap
RAS
T\ tcap \—_—
tRsH
tesrl| tewn  teer -
—_ B t
CAS ﬁ cAs >
N
tr 11 tasc_; 11
B tcaH
Ai /7 Column
tws ]| twu wes
g twer
WE 7,
we e/ O 7 7,
tps ton
toss [*™ toHH
Din - Din X
Dout OPEN
"1 7///A : Don't care
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HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
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- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
*DP-16B * DP-18B
19.2(0.756 ’
22.0 (0.866)
20.32max{0.800max) 72.86max(0.900max)
ﬁnl-ll-lﬂl‘ll—ll'gl e % 8 10 =~
or, 8 N MM e 8. %
S|2E ~fxE
D o 2|58 b SES
e A o) élng

. == = = gy o= gy ) I.al 1 d— S |§|
-IL—-“’ 1.3 7.62(0.300) 0.89 13
(0.035)" " {0.051) 7.62(0.300,

< = 0.035) ' (0.051 = -
fx E | (0.035) ~ "(0.051) 5 x é
—E S
E = NE /=
S dls €l ble
£l £F £ €T
| £ 8% / B |
3 i 8 .11 FE— 40,11
2.5420.28 048s010 © N 5./ | 02588 ! 4820, S ~% 0.2528:3
(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)
27.85max{0.900max) - 2‘4.5 (%9::3 )
— .4 max(]. max,
1BI-II-|I—II_II_II_|F‘II1_°| g'g 20 1M =~
NIXE nmnmonooomaan $ 0%
b SiEG NIXE
ol ) SIER
o e o oS
1.3 - 7.6200.300 Yloss |13 7.62(0.300
(0.057) 5 = ] (0.035) "~ (0.059) 3 %
] E % 3B
S € S_g E
=y ulg — £ vls
£ T £ £l F
£ay f \ | £ et i
2582025 S w2 0.2548:4 2544025 bassaso S ™ 3 0.2548:31
(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)
30.48, 1.200 )
%‘ql-ll_lﬁﬁl-lhhﬂ;']l ;6;’,-? u max( max al
nN[XE Amooooonoonn S %
D S5 SEE
o 2Re e
= ) | 2 gy oy o ~
1 114 13 10 7.62(0.300 ' uuuuuuuuuuﬁ
2 L O - 1.14 1.3 7.62(0.300
(0.045) (0.051) 3 ] T0.045 "u?ﬁm) T =
E E_% H
g S &
s gl A3
T i T
E E EE )
2 . B +9.
: 0-25¢8:31 S N3 D___.ﬂ._-::&s?; e

{0.100£0.010) 0.019£0.004) (0.0028:384) {0.100£0.010) 0.01920.004)
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* Duakin-line Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
g e . L
« DP-22N *DP-22NB T-90-20
27.08 (1.066) 27.08 (1.066)
27.90max(1.098max) 27.90max(1.098 max)
x ~
¥ 3|88
o %55 >o 258
NG "] r\c_i'
_U.m 1.3 7.62(0.300 0.88 1.3 7.62(0.300
(0.035) ' (0.057) T = (0.035) " " (0.087) 5
&
g g  — g
sl 38 £ } 13 [ T
< )
£ g
' 3 %53&“ 25420.28 ‘3 “—-ﬂi—'zs:&“
{0.10020.010) 0.019£0.004) = 0%qsT (0010:8:883) | (0.10020.010) 0.0190.004) = 0%y (001028383)
* DP-24 * DP-24A
31.6(1.244
32.5max{1.280max) ,i ::.::(1.‘55)
g AN nNnnnNnnn :"I £ 2 48max(1.200max) 13
u’; [claleinlialicliclelc il =Xl
85 R
D g ; it
| e "N§
a4 o g
I'_ll_l\_l I_l\_ll-ll_ll-ll_ll_ll‘_; 1;9“““ ;uuuuﬂ
1.2 (0.035) (0.051) T =
(0047 T 15.24(0.600 i é é
£« —
i f g [ \ I
| =N = W e
= we | W < € =
HEEE £ E|T
e—3E . —a—3§
2.84£0.2: s &3 ﬂ~152.82u! © « g
(2.100£0010) 0.019£0.004) S aE Gooig 6.100£0.010) =
* DP-24N * DP-28
35.6(1.402)
30.4(1.187) 36.5max{1.437 max)
37.75max(1.250max) 2 oo ooos
o
2] blNg
o) LY | = =y mo G gy %
' 0.88 1.3 © oY TOoOOoOOTU OO OO
10.035) (0.051) T = T4 "
H —~
s (0.047' E
] 3
8 H
"E‘ £
1] 5844 :
2.540.25 0.48£0.10 3 9:25G:08,},. 2
(0.100£0010) 0.01320.004) e ta.mo2gges) (0.100%0.010)
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PACKAGE INFORMATION
* Zigzag-in-fine Plastic
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*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
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