


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































-------------------------------HN27512G Series 

• DEVICE IDENTIFIER MODE 
The identifier Mode allows the reading out of binary codes that identify manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 

• HN27512G SERIES IDENTIFIER CODE 

A. 0, 0. 0, 0. 0. 0, 0. 0. Hex 
Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) Data 
Manufacturer Code V/L 0 0 0 0 0 1 1 1 07 
Device Code V/H 1 0 0 1 0 1 0 0 94 

Notes: 1. A. = 12.0 ± O.SV. 
2. A._.,A.o_ .. ,CE,OE/Vpp= V/L. 

• HIGH PERFORMANCE PROGRAMMING OPERATION 
• DC PROGRAMMING CHARACTERISTICS (Ta = 2SoC ±SoC, VCC = 6V±O.2SV, Vpp = 12.SV±O.3V) 

Parameter Symbol Test Condition min. typo max. Unit 

Input Leakage Current ILl VIN = 5.25V - - 10 /lA 

Output Low Voltage During Verify VOL IOL = 2.1mA - - 0.45 V 

Output High Voltage During Verify VOH IOH= -400/lA 2.4 - - V 

V cc Current (Active) ICC2 - - 100 rnA 

input Low Level VIL -0.1' - 0.8 V 

Input High Level VIH 2.0 - VCC" V 

V pp Supply Current Ipp CE = VIL - - 50 rnA 

': DC, -O.6V AC 20ns. ": DC, VCC + O.SV AC 20ns. 
**: Mode Selection is unfixed between VIH= Vccand VIH= 11.5V. 

• AC PROGRAMMING CHARACTERISTICS(Ta = 2SoC±SoC, VCC = 6V±O.2SV, Vpp = 12.SV±0.3V) 

Parameter Symbol Test Condition min. typo max. Unit 

Address Setup Time tAS 2 - - /lS 

Data Setup Time tDS 2 - - /lS 

Address Hold Time tAH 0 - - /ls 

Data Hold Time tDH 2 - - /lS 

OE Hold Time tOEH 2 - - /lS 

CE to Output Float Delay tDF 0 - 130 ns 

V pp Setup Time tvps 2 - - /lS 

V CC Setup Time tvcs 2 - - /lS 

CE Pulse Width During Initial Programming tpw 0.95 1.0 1.05 ms 

CE Pulse Width During Overprogramming topw 2.85 - 78.75 ms 

V pp Recovery Time tVR 2 - - /lS 

Data Valid from CE tDV - - I /lS 

Notes: topw is defined as mentioned in flow chart. 
tDF defines the time at which the output achieves the open circuit condition and data is no longer driven. 

@HITACHI 
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HN27512G Series--------------------------------

/e SWITCHING CHARACTERISTICS 

Test Condition 
Input Pulse Level: 0.45V to 2.4 V 
Input Rise and Fall Time: ~ 20ns 
Reference Level for Measuring Timing: O.SV and 2.0V 

Program 

Address ) 
tAS 

Data Data In Stable 

tos tOH 

Vpp 

OE/Vpp tvps 

Vee+! 

Vee 
Vee I 

tves tOEH 

tpw 

• ERASE 

P rogram v 'f en y 

C 
tAH 

Data Out 'valid \. 
/ 

~ tOF 

!..!::.!!. 

I 

Erasure of HN27512G is performed by exposure to ultraviolet light of 2537 A and all the output data are 
changed to "1" after this erasure procedure. The minimum integrated dose (i.e. UV intensity x exposure 
time) for erasure is 15 W. sec/cm2 • 

~HITACHI 
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________________________________ HN27512G Series 
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SUPPLY CURRENT VS. 
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Ta=25'C 
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Supply Voltage Vee (\,) 

ADDRESS ACCESS TIME VS. 
VOLTAGE 

Ta=25'C 

I\. 

~ r-- --

Supply Voltage V cc I V ) 

IcC! 

6 

80 

20 

25 0 

~ 200 
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1= 

"' ~ 
~ 
~ 50 

o 

) 

~HITACHI 

SUPPLY CURRENT VS. 
AMBIENT TEMPERATURE 

Vcc=5V 

r----I---r----r-tr' 
a 20 40 60 

Ambient Temperature Ta I'C) 

ADDRESS ACCESS TIME VS. 
AMBIENT TEMPERATURE 

.1 
Icc) 

80 

Vcc=5V 

!,....-

~ 
V"' 

~ 
V 

o 20 40 60 80 

Ambient Temperature Ta ('C) 
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HN27612P Series-----Preliminary 

65638-word x 8-bit One Time Electrically Programmable Read Only Memory 

The HN27512P is a 65536-word by 8-bit one time electrically pro-
grammable ROM. Initially. all bits of the HN27512P are in the "1" 
state (Output High). Data is introduced by selectively programming 
"0" into the desired bit locations. This device is packaged in a 28 
pin. plastic dual-in-line package. Therefore. this device can not be 
re-written. 

• FEATURES 
• Single Power Supply .. . . . . . . +5V ±5% 
• High Performance ............ Program Voltage: +12.5V D.C. 

Programming High Performance Programming 
Operations 

• Static .................. No Clocks Required 
• Inputs and Outputs TTL Compatible During Both Read and 

Program Modes 
• Access Time ............. HN27512P-25: 250n5 (max.) 

HN27512P-30: 300n5 (max.) 
• Absolute Max. Rating of ..... 14.0V (max.) 

Vpp pin 
• Low Stand-by Current ....... 40mA (max.) 
• Device Identifier Mode ...... Manufacturer Code and Device 

Code. 

• BLOCK DIAGRAM 

Addr ... o---Dc::::1 

) ) 
Addr ... o---:tI;:K==L~ 

I/O o-_I-D---4 

) 
I/O o-H-+-C>+-'-C~ 

CE 
OE/Vppo-I>+--..... L.....I 

1 ,024xS 12 
Memory Matrix 

...,: High T.roshold 
Inverter 

Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept. regarding specifications. 

(DP-28) 

• PIN ARRANGEMENT 

(Top View) 

~HITACHI 
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----------------------------------------------------------HN27512P~ 

• MODE SELECTION 

::-------:: Mode 

Read 

Output Disable 
Standby 

High Performance Program 

Program Verify 

Program Inhibit 

Identifier 

Note) X ... Don't care 
VR: 12.0V ± 0.5V. 

CE 
(20) 

VIL 
VIL 
VIR 
V/L 
V/L 

VIR 
VIL 

• ABSOLUTE MAXIMUM RATINGS 
Item 

Operating Temperature Range 

Storage Temperature Range 

Storage Temperature Range Under Bias 

AU Input and Output Voltages" 

Voltage on Pin 24 (A9) 

V pp Voltage" 

V cc Voltage" 

" with respect to GND 

• READ OPERATION 

OE/Vpp A9 vee 
(22) (24) (28) 

V/L X Vee 
V/H X Vee 

X X Yee 
Vpp X Vee 
V/L X Vee 
Vpp X Vee 
V/L VR Vee 

Symbol Value 

Topr o to +70 

T,tl -55 to +125 

Tbltu -10 to +80 

VIN' Vout -0.6 to +7 

V/D -0.6 to +13.5 

Vpp -0.6 to +14.0 

Vcc -0.6 to +7 

• DC AND OPERATING CHARACTERISTICS (Ta = 0 to +70·C, Vee = SV ±S%) 

Parameter Symbol Test Conditions min. 

Input Leakage Current ILl VIN= 5.25V -
Output Leakage Current ho Vout = 5.2510.45V -
V cc Current (Standby) ICCI CE = VIR -
V CC Current (Active) IC02 CE=OE= VIL -
Input Low voltage VIL -0.1" 

Input High Voltage VIR 2.0 

Output Low Voltage VOL IOL = 2.1mA -
Output High Voltage VOR lOR = -400/loA 2.4 

": DC, -o.6Y AC 20ns. ..: DC, Vee + 1.5V AC 20ns. 
"": Mode selection is unnxed between VIR = Vee+ IV and VIR = 11.5Y. 

~HITACHI 

Outputs 
(11 -13, 15 - 19) 

Dout 

HighZ 

High Z 

Din 

Dout 

High Z 

Code 

Unit 

·C 

·C 

·C 

V 

V 

V 

V 

typo max. Unit 

- 10 /loA 

- 10 /loA 

- 40 rnA 

45 100 rnA 

- 0.8 Y 

- Vee+l"" V 

- 0.45 Y 

- - Y 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 
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HN27512P Series --------------------------------

• AC CHARACTERISTICS (To = 0 to +70·C, VCC = SV ±S%) 

HN27512p·25 HN27512P·30 
Parameter Symbol Test Condition 

min. max. min. max. 

Addres to Output Delay tACC CE =OE = VIL - 250 - 300 

CE to Output Delay tCE OE= VIL - 250 - 300 

OE to Output Delay tOE CE = VIL - 100 - 120 

OE High Output Float tDF CE = VIL 0 60 0 lOS 

Address to Output Hold tOH CE =OE= VIL 0 - 0 -

Note: tDF defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 

• SWITCHING CHARACTERISTICS 

Test Condition 
Input Pulse Levels: 
Input Rise and Fall Time: 
Output Load: 
Reference Level for Measuring Timing: 

Address ) 

Stand -by Mode \ 

L 

0.45V to 2.4V 
~20ns 

1 TTL Gate +100pF 
0.8V and 2.0V 

Active Mode 

tCE 

tOE 

( 

/ 

V 

-tACC 

/ / / / Data Out Valid 
\. \. \. \. Data Out 

• CAPACITANCE (To = 2SoC, f= IMHz) 

Parameter Symbol Test Condition 

Input Capacitance (except OE/V pp) qnl Yin = OV 

OE/VppPin qn2 Vln = OV 

Output Capacitance Cout Vout =OV 

@HITACHI 

Stand-by Mode 

tDF 

tOH 

\. 
/ 

min. typo max. 

- 4 6 

- 12 20 

- 8 12 

Hitachi America Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 
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ns 

ns 

ns 

ns 

ns 

Unit 

pF 

pF 

pF 



______________________________________________________________ HN27512PS.I .. 

• HIGH PERFORMANCE PROGRAMMING 
This device can be applied the High Performance Programming algorithm show in following flowchart. This 
algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration 
in reliability of programmed data. 

SET PROG./VERIFY MODE 
Vpp= 12.S±O.3V. Vcc=6.0±O.2SV 

NO 

Program tpw= ImuS% 

NOGO 
Address+ 1 .... Address 

NO 

SET READ MODE 
Vee = S.OV ±O.2SV 

NOGO 

High performance Programming Flowchart 

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 
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HN27512PSerles-------------------------------------------------------------

• DEVICE IDENTIFIER MODE 
The Identifier Mode allows the reading out of binary codes that identify manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 

• HN27512P SERIES IDENTIFIER CODE 

~ 
A. 0, 0. 0, 0. 0. °2 0, 0. Hex 

Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) Data 

Manufacturer Code VIL 0 0 0 0 0 1 1 I 07 

Device Code V/H 1 0 0 1 0 1 0 0 94 

Notes: 1. A. - 12.0V ± 0.5V._ 
2. A,_.,A,._ .... CE,OE/Vpp= V/L. 

• HIGH PERFORMANCE PROGRAMMING OPERATION 
• DC PROGRAMMING CHARACTERISTICS (Ta = 2SoC±SoC, Vee = 6V±O.2SV, Vpp = 12.SV±0.3V) 

Parameter Symbol Test Condition min. typo max. Unit 

Input Leakage Current ILl v/N = 5.25V - - 10 ",A 

Output Low Voltage During Verify VOL IOL = 2.1mA - - 0.45 V 

Output High Voltage During Verify VOH IOH = -400,..A 2.4 - - V 

V cc Current (Active) ICC2 - - 100 mA 

Input Low Level VIL -0.1* - 0.8 V 

Input High Level VlH 2.0 - Vee** V 

V pp Supply Current lpp CE = VIL - - 50 mA 

*: DC, -O.6V AC 20ns. **: DC, Vee + 0.5V AC 20ns. 
**: Mode selection is unfixed between Vee and VIR = 11.5V. 

• AC PROGRAMMING CHARACTERISTICS(Ta = 2SoC±Soc, Vee = 6V±O.2SV, Vpp = 12.SV±O.3V) 

Parameter Symbol Test Condition min. typo max. Unit 

Address Setup Time tAS 2 - - ",s 

Data Setup Time tDS 2 - - I'S 

Address Hold Time tAH 0 - - "'. 
Data Hold Time tDH 2 - - ",s 

OEHold Time tOEH 2 - - "'s 

CE to Output Float Delay tDF 0 - 130 ns 

V pp Setup Time tvps 2 - - "'s 

V CC Setup Time tvcs 2 - - I'S 

CE Pulse Width During Initial Programming tpw 0.95 1.0 1.05 ms 

CE Pulse Width During Overprogramming topw 2.85 - 78.75 ms 

V pp Recovery Time tVR 2 - - ",s 

Data Valid from CE tDv - - 1 ",s 

Notes: topw is defined as mentioned in flow chart. 
tDF defines the time at which the output achieves the open circuit condition and data is no longer driven. 

@HITACHI 
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--------------------------------HN27512P Serie • 

• SWITCHING CHARACTERISTICS 

Test Condition 
Input Pulse Level: O.45V to 2.4V 
Input Rise and Fall Time: ~ 20ns 
Reference Level for Measuring Timing: O.BV and 2.0V 

Program 

Address }. 
tAS 

Data Data In Stable 

tDS tDN 

Vpp 

OE(Vpp tvps 

Vee+1 

vee / 
tves tOEN 

Vee 

If 

tpw 

• RECOMMENDED SCREENING CONDITIONS 
Before mounting, please make the screening (baking 
without bias) shown in the right. 

tVR 
~ 

~HITACHI 

tDV 
~ 

P a Verify rogr m 

tAN 

Data Out Valid 

tDF 

J 

Program and 
Verify 

by Programmer 

Baking at 
125 to 150·C 

for 24 to 48 hra 

Ensuring 
Read·out 

Mounting 

Recommended 
Screening conditions 

Hitachi America Ltd. • 2210 OToole Avenue • San Jose, CA 95131 • (408) 435·8300 
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HN27C1024G Series-Under Development 

65536-word X 16-blt CMOS UV Erasable and Programmable ROM 

The HN27C1024G is a 65536 word by 16-bit erasable and electric­
ally programmable ROM. This device is packaged in a 40-pin, dual­
in-line package with transparent lid. The transparent lid allows the 
memory content to be erased with ultraviolet light, whereby a new 
pattern can then be written into the device. 

-FEATURES 

• Single Power Supply: +5V ± 5% 
• High Performance Program Mode and High Performance Word 

Program Mode 
Program Voltage: +12.5V DC 
High Performance Programming Available 

• Static: No Clocks Required 
• Inputs and Outputs TTL Compatible During Both Read and 

Program 
• Access Time: 150ns max. (HN27C1024G-15) 

200ns max. (HN27C1024G-20) 
• Low power Dissipation: 50mW/MHz typo (Active Mode) 

5IAw typo (Stand-by Mode) 

.SLOCK DIAGRAM 

A, 

) ~ 
l1rl4Xl024 

Memory Matnx 

>< 

AIS 

VOo 

) 
1/015 

CE 

1m 
PGii 

Vcc 

v,.. 

v .. 0--

~HITACHI 

.PlN ARRANGEMENT 

(Top View) 
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HN27C101G Series Preliminary 

131072-word X 8-bit CMOS U.V. Erasable and Programmable ROM 

• FEATURES 
• Single Power Supply ................... +5V ±5% 
• High Performance Program Mode and High Performance 

Page Program Mode ...... Program Voltage: +12.5V DC 
. . . . . . . . . .. High Performance Programming Available 

• Static ...................... No Clocks Requ ired 
• Inputs and Outputs TTL Compatible During Both Read and 

Program Modes 
• Access Time .......... 200ns max. (HN27C101G·20) 

250ns max. (HN27C101G·25) 
• Low power Dissipation .. 50mW/MHz typo (Active Mode) 

5~W typo (Standby Mode) 
• Pin Arrangement ........... 32 Pin JEDEC Standard 

• Device Identifier. . . . . . . .. Maker code and Device code 

• BLOCK DIAGRAM 

k. '" I w 
A·, ) 0 

c 
u 

All w 
I 0 

AI" 

10 .. 

\ 
10, 

cr 
OE~-po.h-'c...r-, 

rGM ~-vo-".,.u-~ 

• MODE SELECTION 

~ CE 
Mode (22) 

Road I'lL 
Output Disable I'lL 
Standby VIH 
PrOJlWll I'lL 
Program Verify I'lL 
Page Data Latch VIH 
Page Program VIH 

I'lL 

PrOJlWll Inhibit 
I'lL 
VIH 
VIH 

Identifier I'lL 
Note) X: Don t care 

1024' 1024 

OE 
(24) 

I'lL 
VIH 

x 
VIH 
I'lL 

I'lL 
VIH 
I'lL 

"IH 
I'lL 
VIH 
I'lL 

MEMORY 
MATRIX 

1J>o' HI(;H THRESHOI.D 
I:-;VEHTER 

PGM A9 
(31) (26) 

VIH X 

VIH X 

X X 

I'lL X 

VIH X 

VIH X 

I'lL X 

YIL 
VIH 
I'lL 

X 

VIH 
VIH VH 

1'1'1' 
(1) 

Vee 
Vee 
Vee 
1'1'1' 

1'1'1' 

1'1'1' 

1'1'1' 

1'1'1' 

Vee 

• 30 pin should be connected to 32 pin. 
VH : 12.0V±0.SV 

~HITACHI 

(DG·32) 

• PIN ARRANGEMENT 

Vee 
(32) 

Vee 
Vee 
Vee 
Vee 
Vee 
Vee 
Vee 

Vee 

Yee 

v" 

(Top View) 

Outpull 
(13-15,17-21) 

Dout 

IIIsh Z 
IIIsh z 
Din 
Dout 

Din 

IIIsh Z 

IIIsh Z 

Code 

Note) 
The specifications of this device 
are subject to change without notice. 
Please contact your nearest Hitachi's 
Sales Dept. regarding specifications. 
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HN27C101G~---------------------------------------------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

All Input and Output Voltages· V'R> Vout -1.0"to +7.0 

Vpp Voltage· Vpp -0.6 to +13.0 

V CC Voltage· VCC -0.6 to +7.0 

Voltage on Pin 26 (A9)* VID -0.6 to +13.5 

Operating Temperature Range Topr o to +70 

Storage Temperatu? Range T,t, -65 to +12S 

Storage Temperature Range Under Bias Tbla. -10 to +80 

• WIth respect to GND .. Pulse Width: sOns, DC: VIL min = -0.6V 

• READ OPERATION 
• DC CHARACTERISTICS (Ta =0 to+70°C, VCC=SV±S%. Vpp=Vcd 

P.anmeter Symbol Test Conditions min. 

Input Leakage Current hi V'n=S.2SV -
Outpu t Leakage Current ho Vout=S.2SV/0.4SV -
Vpp Current IpPl Vpp=S.SV -

ISBI CE=VIH -
Vcc Current 

ISB2 CE= V CC ±0.3V -
ICCI CE= VIL.Iout=OmA -

Vcc Current ICC2 1'=SMHz,/out=OmA -
ICC3 1'= I MHz, lout=OmA -

Input Low Voltage VIL -1.0* 

Input Higb Voltage VIH" 2.2 

Output Low Voltage VOL IOL=2.1mA -
Output High Voltage VOH IOH=-400,.A 2.4 

• Pulse Width: sOns, DC: VIL min=-0.3V •• Mode may be unfixed: VIH=VCC +1-11.SV 

• ACCHARACTERISTICS (Ta=O to +70°C. VCC=SV±S%. Vpp=Vcd 

typo max. 

- 2 

- 2 

1 20 

- I 

1 20 

- 30 

- 30 

- IS 

- 0.8 

- Vcc+l 

- 0.4S 

- -

Parameter 
HN27C10IG-20 HN27CI0IG·2S 

Symbol Test Conditions 
min. max. min. max. 

Address to Output Delay tACC CE=OE = V1L - 200 - 2S0 

CE to Output Delay tCB OE= VIL - 200 - 2S0 

OE to Output Delay taB CE= VIL 10 70 10 100 

OE High to Output Float tDF CE= VIL 0 SO 0 60 

Address to Output Hold tOH CE=OE = VIL 0 - 0, -

Unit 

V 

V 

V 

V 

·C 

·C 

·C 

Unit 

,.A 

,.A 

,.A 

mA 

,.A 

mA 

rnA 

rnA 

V 

V 

V 

V 

Unit 

ns 

ns 

ns 

ns 

ns 
. . Note) tDF defines the time at which the Output achieves the open CucUlt condition and Data IS no longer driven . 

• SWITCHING CHARACTERISTICS 
• Test Condition Input Pulse Levels: 0.45V to 2.4V 

Input Rise and Fall Time: s;: 20n5 
Output Load: 1 TT L Gate + 100pF 
Reference Levels for Measuring Timing: Input5;0.8V and 2.0V 

Output5;0.8Vand 2.0V 

~HITACHI 
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--------------------------------HN27C101G Serle. 

Address )! 

Standby Active Mode Standby Mode 
Mode 

tCE 

OE \j, 
tDF L tOE 

tACC tOH 

Data Out Data Out Valid 

• CAPACITANCE (Ta =25°C,f=lMHz) 

Parameter Symbol Test Conditions min. typo max. Unit 

Input Capacitance Ctn Yin =OV - - 10 pF 

Output Capacitance Cout Vout = OV - - IS pF 

• DEVICE IDENTIFIER MODE 
The Identifier Mode allows the reading out of binary codes, that identify manufacturer and type of device, 
from outputs of EPROM. By this mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 

• HN27C101 IDENTIFIER CODES 

~ AO 07 06 OS 04 
Identifier (12) (21) (20) (19) (18) 

Manufacturer Code VIL 0 0 0 
Device Code V;H 0 0 1 

Notes: 1. A.=12.0V ±0.5V _ _ __ 
2. A,-A"A,.-A .. ,CE,OE=VIL , PGM=VIH 

• HIGH PERFORMANCE PROGRAMMING 
This device can be applied the High Performance Pro­
gramming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time 
without any voltage stress to the device nor deteriora­
tion in reliability of programmed data. 

0 

1 

~HITACHI 

03 02 01 00 
(17) (IS) (14) (13) 

0 1 1 1 

1 0 0 0 

HIKh Performance Programming Flowchart 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Hex 
Data 
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38 
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HN27C101GS«ieB---------------------------------------------------------------

• DC PROGRAMMING CHARACTERISTICS (Ta=2SoC ±SoC, Vcc=6V±O.2SV, Vpp=12.SV ±O.3V) 

Parameter Symbol Test Conditions min. typo max. 

Input Leakage Current hI V'n= 6.25V/0.45V - - 2 

Output Low Voltage during Verify VOL IOL = 2.lmA - - 0.45 

Output High Voltage during Verify VOH IOH=-400~ 2.4 - -
Vee Current (Active) Icc - - 30 

Input Low Level VIL -0.1 - 0.8 

Input High Level VIH 2.2 - Vee 

V pp Supply Current lpp CE = PGM=VIL - - 40 

Notes) 1. Vee must be applied before V pp and removed after V pp. 
2. V pp must not exceed 13V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed While Vpp=12.5V. 
4. Do not alter Vpp either VIL to 12.5Vor 12.5V to VIL when CE = Low . 

• AC PROGRAMMING CHARACTERISTICS 
(Ta=2SoC ±SoC, Vcc=6V ±O.2SV, Vpp=12.SV ±O.3V) 

Parameter Symbol Test Conditions min. typo max. 

Address Setup Time tAS 2 - -
OE Setup Time tOES 2 - -
Data Setup Time tDS 2 - -
Address Hold Time tAH 0 - -
Data Hold Time tDH 2 - -
OE to Output Float Delay tDF* 0 - 130 

V pp Setup Time tvps 2 - -
Vee Setup Time tves 2 - -
PGM Pulse Width during Initial Programming tpw 0.95 1.0 1.05 

PGM Pulse Width during Over programming topw** 2.85 - 78.75 

CE Setup Time teES 2 - -
Data Valid from OE tOE 0 - ISO 

* tDF defines the time at which the output acheives the open circuit condition and <\ata is no longer driven. 
** topw is defined as mentioned in flowchart. 

~HITACHI 
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Urtit 

I'A 

V 

V 

mA 

V 

V 

mA 

Unit 

/oIS 

/oIS 

/oIS 

/oIS 

/oIS 
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-------------------------------HN27C101G Series 

• SWITCHING CHARACTERISTICS 
Input Pulse Levels: 
Input Rise and Fall Time: 
Reference Levels for Measurement 
Timing: 

Address 

Data---< 

Vpp 
Vpp 

Vee 

O.45V to 2.4V 
~20ns 
Inputs;O.8V and 2.0V 
Outputs;O.8Vand 2.0V 

Program 

tOES 

OE------------____________ ~ 

• HIGH PERFORMANCE PAGE PROGRAMMING 

Program Verify 

This device can be applied the High Performance Programming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time without any voltage stress to the device nor 
deterioration in reliability of programmed data. 

~HITACHI 
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HN27C101G Serl88------------------------------

Address + I~Address 

High Performance Page Programming Flowchart 

• DC PROGRAMMING CHARACTERISTICS (Ta=2SoC ±SoC, V cc=6V ±0.2SV, Vpp=12.SV ±0.3V) 

Parameter Symbol Test Conditions min. typo max. Unit 

Input Leakage Current ILl Vin= 6.25V/0.45V - - 2 jJ.A 

Output Low Voltage during Verify VOL IOL = 2.lmA - - 0.45 V 

Output High Voltage during Verify VOH IOH=-400jJ.A 2.4 - - V 

Vee Current (Active) Icc - - 30 rnA 

Input Low Level V/L -0.1 - 0.8 V 

Input High Level VIH 2.2 - Vee V 

Vpp Supply Current Ipp CE=OE=VlH. PGM=VIL - - 50 rnA 

Notes) I. Vee must be applied before V pp and removed after V pp. 
2. V pp must not exceed 13 V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed while V pp=12.5V. 
4. Do not alter Vpp either V/L to 12.5V or 12.5V to V/L when CE=Low. 

~HITACHI 
540 Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



------------------------------------------------------------HN27C101GS.~. 

• AC PROGRAMMING CHARACTERISTICS 
(Ta=2SoC ±SoC, VcC=6V ±0.2SV, Vpp=12.SV ±0.3V) 

Parameter Symbol Test Conditions min. typo max. 

Address Setup Time tAS 2 - -
OE Setup Time tOES 2 - -
Data Setup Time rDS 2 - -

Adress Hold Time tAH 0 - -

tAHL 2 - -
Data Hold Time tDH 2 - -
OE to Output Float Delay tDF* 0 - 130 

Vpp Setup Time tvps 2 - -
V CC Setup Time tvcs 2 - -
PGM Pulse Width during Initial Programming tpw 0.95 1.0 1.05 

PGM Pulse Width during Over programming topw** 2.85 - 78.75 

CE Setup Time tCES 2 - -
Data Valid from OE tOE 0 - 150 

OE Pulse Width during Data Latch tLw I - -
PGM Setup Time tPGMS 2 - -
CE Hold Time tCEH 2 - -
OE Hold Time tOEH 2 - -

.. • t DF defines the time at which the output achelves the open CirCUit condition and data IS no longer driven . 
•• t OPW is defined as mentioned in flowchart. 

• SWITCHING CHARACTERISTICS 
• Test Condition Input Pulse Levels: O.45V to 2.4V 

• ERASE 

Input Rise and Fall Time: :5:: 20ns 
Reference Levels for Measuring Timing: Inputs; O.BV and 2.0V 

Outputs; O.BV and 2.0V 
Page Data Latch Page Program Program Verify 

Az-AI6 
~J~--~~--------~------~_r.~--------~f~-

Ao, AI_...n'-..... "-_J'\._..J.'-_1'-

Data 

fLU 

Era.ure of HN27Cl01G I' performed by exposure to ultraviolet light of 2537 A and ali the 
output data are changed to "1" after this erasure procedure. The minimum Integrated dose 
(I.e. UV intensity x exposure time) for erasure Ii 15W. sec/cm 2 

~HITACHI 
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HN27C301G Series----Preliminary 

131072-word X 8-bit CMOS U.V. Erasable and Programmable ROM 

• FEATURES 
• Single Power Supply . . . . . . . . . . . . . . . . . . . +5V ±5% 
• High Performance Program Mode and High Performance 

Page Program Mode. . . . .. Program Voltage: +12.5V DC 
. . . . . . . . . .. High Performance Programming Available 

• Static ...................... No Clocks Required 
• Inputs and Outputs TTL Compatible During Both Read and 

Program Modes 
• Access Time .......... 200ns max. (HN27C301 G-20) 

250ns max. (HN27C301G-25) 
• Low power Dissipation .. 50mW/MHz typo (Active Mode) 

5p.W typo (Standby Mode) 
• Pin Compatible with 1 Mbit MASK ROM (28pin type) 

• Device identifier Mode ..... Maker Code and Device code 

• BLOCK DIAGRAM 

As 
I 

) A. 

At: 
I 

A" 

1/00 

\ 
I/O, 

CE 
OE~-po.h-<...rT 

PGM-v-",-

Vss_ 

• MODE SELECTION 

~ Mode 5 

Read 

Output Disable 

Standby 

Program 
Program Verify 

Page Data Latch 

Page Program 

Program Inhibit 

Identifier 

Note) X: Don't care 
• 30 pin should be 

connected to 32 pin. 
VH: 12.0V±0.SV 

"EE 
(22) 

VIL 
VIL 
VIH 
VIL 
VIL 
VIH 
VIH 
V1L 
VIL 
VIH 
VIH 
VIL 

1024X 1024 
MEMORY 
MATRIX 

Ao-A4· AIO' All 

OE 
(2) 

V1L 
VIH 
X 

V1H 
VIL 
VIL 
V1H 
VIL 
VIH 
VIL 
VIH 
VIL 

D>o : HIGH THRESHOLD 
INVERTER 

PGM A9 
(31) 

VIH X 

VIH X 

X X 

VIL X 

VIH X 

VIH X 

VIL X 

VIL 
VIH 
VIL 

X 

VIH 
VIH VH 

Vpp 
(1) 

Vee 
Vee 
Vee 
Vpp 
Vpp 
Vpp 
Vpp 

Vpp 

Vee 

~HITACHI 

(DG-32) 

• PIN ARRANGEMENT 

vee 
(32.30)" 

Vee 
Vee 
Vee 
Vee 
Vee 
Vee 
Vee 

Vee 

Vee 

(Top View) 
Outputs 

(13-15,17-21) 

Dout 

High Z 

HighZ 

Din 

Dout 

Din 

HighZ 

HighZ 

Code 

Note) 
The specifications of 
this device are subject 
to change without 
notice. 
Please contact your 
nearest Hitachi's 
Sales Dept. regarding 
specifications. 
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------------------------------HN27C301GSerl .. 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

All Input and Output Voltages" Vln, Vout -1.0" to +7.0 V 

V pp Voltage" Vpp -0.6 to +13.0 V 

V cc Voltage" Vcc -0.6 to +7.0 V 

Voltage on Pin 26 (A9)* VID -0.6-+13.5 V 

Operating Temperature Range Topr o to +70 ·C 

Storage Temperature Range T,t, -65 to +125 ·C 

Storage Temperature Range Under Bias Tblal -10 to +80 ·C 

" with respect to GND "" Pulse Width: SOns, DC: V/L min = -0.6V 

• READ OPERATION 
• DC CHARACTERISTICS (Ta = 0 to +70°C, VCC=SV ±S%, Vpp= VCC> 

Parameter Symbol Test Conditions min. typo max. Unit 

Input Leakage Current ILl Vln=5.25V - - 2 ,.A 

Output Leakage Current ILO Vout=5.25V/0.45V - - 2 ,.A 

Vpp Current IpPl Vpp=5.5V - 1 20 ,.A 

ISBI CE=V1H - - 1 mA 
Vce Current 

ISB2 CE= V cc ±0.3V 1 20 ,.A -

ICCI CE= V/L,lout =OmA - - 30 mA 

VccCurrent ICC2 f=5MHz,lout=OmA - - 30 mA 

ICC3 f=IMHz,lout=OmA - - 15 mA 

Input Low Voltage V/L -1.0' - 0.8 V 

Input High Voltage VIH"" 2.2 - Vcc+! V 

Output Low Voltage VOL IOL=2.1mA - - 0.45 V 

Output High Voltage VOH IOH=-400,.A 2.4 - - V 

"Pulse Width: SOns, DC: V/L min=-0.3V ". Mode may be unfixed: VIn=VCC+1-11.5V 

• AC CHARACTERISTICS (Ta =0 to +70°C, VCC=SV ±S%, Vpp=VCC> 

HN27C30 1 G-20 HN27C301G-25 
Parameter Symbol Test Conditions Unit 

min. max. min. max. 

Address to Output Delay tACC CE=OE= V/L - 200 - 250 ns 

CE to Output Delay tCE OE = V/L - 200 - 250 ns 

OE to Output Delay tOE CE = V/L 10 70 10 100 ns 

OE High to Output Float tDF CE = V/L 0 50 0 60 ns 

Address to Output Hold tOH CE = OE = V/L 0 - 0 - ns 
. . Note) tDF defines the lime at which the Output achieves the open CirCUit condilion and Data IS no longer dnven . 

• SWITCHING CHARACTERISTICS 
• Test Condition Input Pulse Levels: 0.4SV to 2.4V 

Input Rise and Fall Time: ~ 20ns 

Output Load: 1 TT L Gate + 1 OOpF 
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V 

Outputs;0.8Vand 2.0V 

I 
@HITACHI 
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HN27C301G Series--------------------------------

Address ) K 

N. Standby Active Mode Standby Mode 
Mode l /('1; 

OE 'x 
fIJI I /01-; 

/..1(' fOil 

Data Out Data Out Valid » ~ 

• CAPACITANCE (To =2SoC,f=lMHz) 

Parameter Symbol Test Conditions min. typo max. Unit 

Input Capacitance c'n Vln =ov - - 10 pF 

Output Capacitance Cout Vout = OV - - IS pF 

• DEVICE IDENTIFIER MODE 
The Identifier Mode allows the reading out of binary codes, that identify manufacturer and type of device, 
from outputs of EPROM. By this mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 

• HN27C301 IDENTIFIER CODES 

~ 
AO 07 06 OS 

Identifier (12) (21) (20) (19) 

Manufacturer Code VIL 0 0 0 
Device Code VIH I 0 I 

Notes: 1. A.=12.0V ±O.SV 
2. A.-A"A •• -A •• , CE,OE=VIL,PGM=VIH 

• HIGH PERFORMANCE PROGRAMMING 
This device can be applied the High Performance Pro­
gramming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time 
without any voltage stress to the device nor deteriora­
tion in reliability of programmed data. 

04 
(18) 

0 
I 

~HITACHI 

03 02 01 00 
(17) (IS) (14) (13) 

0 I I I 

I 0 0 I 
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--------------------------------HN27C301G Series 

• DC PROGRAMMING CHARACTERISTICS (Ta =2SoC ±SoC, V CC=6V ±O.2SV, Vpp= 12.SV ±O.3V) 

Parameter Symbol Test Conditions min. typo max. 

Inpu t Leakage Curren t ILl V,"= 6.25V/0.45V - - 2 

Output Low Voltage during Verify VOL 10L = 2.1mA - - 0.45 

Output High Voltage during Verify VOR lOR = -400lloA 2.4 - -
Vee Current (Active) Icc - - 30 

Input Low Level V/L -0.1 - 0.8 

Input High Level VIR 2.2 - Vee 

V pp Supply Current Ipp CE = PGM=V/L - - 40 

Notes) I. Vee must be applied before V pp and removed after V pp. 
2. Vpp must not exceed l3V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V. 
4. Do not alter V pp either V/L to 12.5V or 12.5V to VIL when CE = Low . 

• AC PROGRAMMING CHARACTERISTICS 
(Ta=2SoC ±SoC, Vcc=6V ±O.2SV, Vpp=12.SV ±O.3V) 

Parameter Symbol Test Conditions min. typo max. 

Address Setup Time tAS 2 - -
Oii Setup Time tOES 2 - -
Data Setup Time tDS 2 - -
Address Hold Time tAR 0 - -
Data Hold Time tDR 2 - -
OE to Output Float Delay tDF· 0 - 130 

V pp Setup Time tvps 2 - -

Vee Setup Time tves 2 - -
PGM Pulse Width during Initial Programming tpw 0.95 1.0 1.05 

PGM Pulse Width during OverprQgramming topw·· 2.85 - 78.75 

CE Setup Time teES 2 - -
Data Valid from OE tOE 0 - ISO 

• tDF defines the time at which the output acheives the open circuit condition and data is no longer driven . 
•• topw is defined as mentioned in flowchart. 

@HITACHI 
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HN27C301G Series---------------------------------

• SWITCHING CHARACTERISTICS 
Input Pulse Levels: 
Input Rise and Fall Time: 
Reference Levels for Measurement 
Timing: 

Address 

Dolo-__ --< 

Vpp 

VPI' 
Vee 

CE 

O.45V to 2.4V 
S20ns 
Inputs; O.8V and 2.0V 
Outputs; O.8V and 2.0V 

Program 

IOf;S 

OE------------____________ ~ 

~HITACHI 

Program Verify 

//W 
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--------------------------------HN27C301G Series 

• HIGH PERFORMANCE PAGE PROGRAMMING 

This device can be applied the High Performance Programming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time without any voltage stress to the device nor 
deterioration in reliability of programmed data. 

Address + l~Address 

High Performance Page Programming Flowchart 

~HITACHI 
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HN27C301G Series --------------------------------

• DC PROGRAMMING CHARACTERISTICS (TQ =2SoC ±SoC, Vcc=6V ±O.2SV, VPP"'12.5V ±O.3V) 

Parameter Symbol Test Conditions min. typo max. 

Input Leakage Current hI Vin= 6.25V/0.45V - - 2 

Output Low Voltage during Verify VOL IOL = 2.1mA - - 0.45 

Output High Voltage during Verify VOH low-400",A 2.4 - -

Vee Current (Active) Icc - - 30 

Input Low Level VIL -0.1 - 0.8 

Input High Level VIH 2.2 - Vec 

V pp Supply Current lpp CE;OE-Y,H. PGM=VlL - - 50 

Notes) I. Vec must be applied before V pp and removed after V pp. 
2. V pp must not exceed 13V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V. 
4. Do not alter Vpp either VIL to 12.5V or 12.5V to VIL when CE=Low . 

• AC PROGRAMMING CHARACTERISTICS (High Performance Page Programming) 
(TQ =2SoC ±SoC, VcC=6V ±O.25V, Vpp=12.5V ±O.3V) 

Parameter Symbol Test Conditions min. typo 

Address Setup Time tAS 2 -
OE Setup Time tOES 2 -
Data Setup Time tDS 2 -
Adress Hold Time tAH 0 -

tAHL 2 -
Data Hold Time tDH 2 -
OE to Output Float Delay tDF* 0 -
V pp Setup Time tvps 2 -
V CC Setup Time tvcs 2 -

PGM Pulse Width during Initial Programming tpw 0.95 l.0 

PGM Pulse Width during Overprogramming topw** 2.85 -

CE Setup Time tCES 2 -
Data Valid from OE tOE 0 -
OE Pulse Width during Data Latch tLW I -
PGM Setup Time tpGMS 

~ 2 -
CEHold Time tCEH 2 -

OEHold Time tOEH 2 -

max. 

-

-

-

-

-

-

130 

-

-

l.05 

78.75 

-
150 

-

-

-
-

. . * tDF defines the time at which the output achelves the open CirCUit condltlon and data IS no longer driven . 
•• t OPW is defined as mentioned in flowchart. 
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---------------------------------------------------------------HN27C301GS.ia 

• SWITCHING CHARACTERISTICS 
• Test Condition Input Pulse Levels: 0.45V to 2.4V 

• ERASE 

Input Rise and Fall Time: ~ 20ns 
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V 

Outputs;0.8Vand 2.0V 

Page Data Latch Page Program Program Venfy 

Az-Alb 
~~--~------~----~--~--------~,--

tVI 

Erasure of HN27C301 G is performed by exposure to ultraviolet light of 2537 A and all the 
output data are changed to '"I" after thIS erasure procedure. The minimum integrated dose 
("e. UV intensity x exposure time) for erasure is 15W. sec/em' 

@HITACHI 
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HN58064P Series-------

8192·word x 8·bit Electrically Erasable and Programmable ROM. 
-FEATURES r-------------------, 
• Single 5V Supply 
• Address, Data, CE, OE Latches 
• Byte Erase / Byte Write Time ........ 10 ms typo 
• Chip Erase Time ................ 20 ms typo 
• Fast Access Time ................ 250 ns max./300 ns 

max. 
• Low Power Dissipation ............ 300 mW typo 

(Active) 
............ 125 mWtyp. 

(Standby) 

• Comforms to JEDEC Byte-Wide Standard 
• Reliable N-channel MNOS Technology 
• 10000 EraseIWrite Cycles 

- BLOCK DIAGRAM 

Vee 0-: High Voltage 
v •• o-----iL. __ Ge_n_er_a_to_r __ oJ 

Erne. Write. Powerdown 
Control Logic 

[/00 [/07 

AI2 -..J----L---, A A I 
\ LV y Y Gating 

AS L....::.=,=:..:........I 0 

A7 

AO 

Address 
Buffer 

and 
Latch 

- MODE SELECTION 

~ MODE 
CE (20) 

Read VIL 

Standby VIH 

Byte Erase VIL 

Byte Write V/L 

Chip Erase VIL 

Deselect VIL 

X 
Decoder 

OE (22) WE (27) 

VIL VIH 

X X 

VIH VIL 

VIH VIL 

VIL VIL 

VIH V1H 

Memory 

Array 
( 256X256) 

I/O (11-13,15-19) 

Dout 

HighZ 

Din = VIH 

Din 

Din = VIH 

HighZ 

~HITACHI 

(DP-28) 

- PIN ARRANGEMENT 

A. I/O, 

I/O. 

I/O. I/Os 

I/O, I/O, 

Vss 1/0, 

(Top View) 

AO- A12 Address Input 

1100 - IIb7 Data in I Data out 

OE Output Enable 

CE Chip Enable 

WE Write Enable 

Vee Power (+5V) 

Vss GND 

NC No connect 
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__________________________________ HN58064P Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage" Vee -0.6 to +7.0 V 

Input Voltage" VIn -0.6 to +7.0 V 

Operating 
Temperature Ranae Topr o to +70 ·c 

Storap T.,. -SS to +115 ·c 
Temperature Ranae 

• With Respect to V ss 

• RECOMMENDED DC OPERATING CONDITIONS 

Item Symbol min typ max Unit 

Supply Voltage Vee 4.5 S.O 5.S V 

VIL -0.1 - 0.8 V 
Input Voltage 

VIH 2.0 Vec+ 1 V -
Operating Topr 0 - 70 ·C 

Temperature 

• DC AND OPERATING CHARACTERISTICS (To = 0-70°C, VCC = SV ±1O%) 
Parameter Symbol Test Condition 

Input Leakage Current ILl VCC= 5.5V. Vin = 5.5V 

Output Leakage Current ILO VCC = 5.5V, Vour = 5.5/0.4V 

V CC Current (Standby) ICC! CE= V/H 

V CC Current (Active) ICC2 CE= V/L 

In pu I Low Voltage V/L 

Input High Voltage V/H 

Output Low Voltage VOL 10L = 2.1 rnA 

Output High Voltage VOH IOH=-400,..A 

• CAPACITANCE (To = 2Soc,[= IMHz) 

Parameter Symbol 

Input Capacitance Cln 

Ou tpu t Capaci lance Coul 

• AC TEST CONDITIONS 

Input Pulse Levels: 
Input Rise and Fall Time: 
Output Load: 

Test Condition min 

Vln = OV -
Your = OV -

O.4V to 2.4V 
~ 20ns 

typ 

-
-

Reference Level for Measuring Timing: 
1TTL Gate + 100pF 
O.BV and 2.0V 

~HITACHI 

min typ 

- -

- -
- 25 

- 60 

-0.1 -

2.0 -

- -
2.4 -

max Unit 

6 pF 

12 pF 

max 

10 

10 

40 

100 

0.8 

VCC+ I 

0.4 

-
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V 

V 

V 
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HN58064PSMies----------------------------------------------------------------

• AC CHARACTERISTICS (Ta = 0 - +70°C, Vee = SV ± 10%) 

• READ OPERATION 

HN58064P-25 HN58064P-30 
Parameter Symbol Test Condition Unit 

min. max. min. max. 

Address to Output Delay tAee CE: OE: VIL. WE: VlH - 250 - 300 ns 

CE to Output Delay teE CE: VIL. WE: VlH - 250 - 300 ns 

OE to Output Delay rOE CE: VIL. WE: VIB - 100 - 150 ns 

Address to Output Hold tOB CE: OE : VlL. WE: VlH 0 - 0 - ns 

OE High to Output Float tDF CE: VIL. WE: VlH 0 90 0 130 ns 

• WAVE FORM ...................... READ CYCLE 

Addres . ) ~K 
t Ace IOH 

/ 
ICE 

I 

V 
IOE I DF 

High 

&/ ~ ~ ~ Data Out Valid V 
Data 

~HITACHI 
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-------------------------------------------------------------HN58084PS.I_ 

• BYTE ERASE AND BYTE WRITE OPERATION 

Parameter Symbol Test min typ max Unit Condition 

Address Setup Time tAS 0 - - ns 

Address Hold Time tAH 100 - - ns 

CE Setup Time tCES 0 - - ns 

CEHoldTime tCEH 100 - - ns 

OE Setup Time tOES 0 - - ns 

OEHoldTime tOEH 100 - - ns 

WE Pulse Width tWEPl 8 10 IS ms 

WE High Time rWEH 1000 - - ns 

Data Setup Time rDS 0 - - ns 

Data Hold Time tDH 100 - - ns 

• WAVE FORM ............................ ERASE AND WRITE CYCLE 

Address 

", w. 

CE 

~ .. ~ .. 
" .. "E' 

OE 

.". 
WE 

'''£PI 

.os 'DH 
(Note 2) 

D ... DatA In 

Stable 

Note I) CE or OE should be "1" and in Standby Mode or Deselect Mode before Write/Erase operation. 
Note 2) I/O. to I/O, must be "1" in Byte Erase. 

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

I 
553 



554 

HN58064PSeries------------------------------------------------------______ _ 

• CHIP ERASE OPERATION I 

Parameter Symbol Test min typ max Unit Condition 

ell: Setup Time tCES 0 - - ns 

CE Hold Time tCEH 100 - - ns 

OE Setup Time tOES 0 - 50 ns 

OEHoldTime tOEH 100 - - ns 

WE Pulse Width tWEPIl 15 20 25 ms 

WE High Time tWEH 1000 - - ns 

Data Setup Time tDS 0 - - ns 

Data Hold Time tDH 100 - - ns 

• WAVE FORM ................................ CHIP ERASE I 

(Note 3) 

CE 

'as 

(N ... ,) 

"£$ .. '" , ... 

/W.". 

'''' 

D.... DAialnStabie 

Note 3) cr or em- should be "I" and in Standby Mode or Deselect Mode before Chip Erase operation. 
Note 4) I/O. to I/O, must be "I" in Chip Erase operation. 
Note 5) Don't Care about Address . 

• HITACHI 
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- ______________________________ HN58064P Series 

• CHIP ERASE OPERATION II 

Parameter Symbol Test Condition 

CEHoldTime tCEH 

OE Setup Time tOES 

OE Hold Time tOEH 

\VIr Setup Time tws 
WE Pulse Width tWH 

WE High Time tWEH 

Data Setup Time tDS 

Data Hold Time tDH 

• WAVE FORM ......... CHIP ERASE II 

(N .... ) 

D ... 

Note 6) I/O 0 - 7 ,must be "'I" in Chip Erase Operation. 
Note 7) Don't Care about Address. 

• HITACHI 

min typ max 

100 - -
0 - -

100 - -
0 - -

15 20 25 

1000 - -
0 - -

100 - -

I ... 

Hitachi America Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

ns 

ns 

ns 

ns 

ms 

ns 

ns 

ns 
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HN58C65P Series ----Preliminary 

8192-word x 8-bit Electrically Erasable and Programmable CMOS ROM 

• FEATURES 
• Single 5V Supply 
• On Chip latches; Address, Data, CE, OE, WE 
• Automatic Byte Write ..... 10ms typo 
• Automatic Page Write 

(32byte) ........ 10ms typo 

• Fast Access Time ........ 200/250/300ns max. 
• low Power Dissipation ... 20mW/MHz typo (Active) 

... 5p.W typo (Standby) 

• Data Polling and Ready/Busy 
• Data Protection Circuity on Power On/Power Off 
• Conforms to JEDEC ByteWide Standard 
• Reliable CMOS with MNOS Cell TechnoloQY 
• 10000 EraseIWrite Cycles and 10 year Data Retention 

• BLOCK DIAGRAM 

AO 

A4 

AS 

Hish Volta,. 
Generator 

1/00 1/07 

(DP-28) 

• PIN ARRANGEMENT 

RDY/Busy 

A12 

A7 
A6 
AS 

A4 
A3 

A2 
Al 
AO 

1/00 

1/01 

1/02 
Vss 14 

(Top View) 

28 

Ao to A .. Address Input 

1/01 -1/07 Data in/Data out 

AI2 OE Output Enable 

CE Chip Enable 

WE Write Enable 

Vee Power (+SV) 

Vss GND 

NC No connect 

Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept. regarding specifications. 

~HITACHI 
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Vee 

WE 
NC 
AS 

A9 
All 

OE 
AI0 
CE 
1/07 
1/06 

1/05 
1/04 
1/03 



-------------------------------- HN58C85P Series 

• MODE SELECTION 

~ CE OE WE RDY/Busy I/O 
MODE (20) (22) (27) (1) (11 - 13,15 -19) 

Read VIL VIL VlH HighZ Dout 

Standby VlH X X HighZ HighZ 

Write VIL VlH VIL High Z .... VOL Din 

Deselect VIL VlH VlH HighZ High Z 

Write Inhibit X X VlH HighZ -
Write Inhibit X VIL X HighZ -
Data Polling VIL VIL VlH VOL Data Out (1/07) 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage" Vee -0.6 to +7.0 V 

Input Voltage" V'n -0.5"" to +7.0 V 

Operating Temperature Range Topr o to +70 C 

Storage Temperature Range 
T' tll 

55 to +ll5 C 

" With Respect to V ss 
"" Pulse Width = SOns: -3.0V 

• RECOMMENDED DC OPERATING CONDITIONS 

Item Symbol min. typo max, Unit 
Supply Voltage Vee 4.5 5.0 5.5 V 

Input Voltage 
VIL -0.3 - 0.8 V 

VlH 2.2 - Vee +l V 
Operating Temperature Topr 0 - 70 °C 

• DC AND OPERATING CHARACTERISTICS (To=O to +70u C, VCC=5V±IO%) 

Parameter Symbol Test Condition min. typo max. Unit 

Input Leakage Current ILl 
Vee =5.5V 

- - 2 /lA 
Yin = 5.5V 

Ou tput Leakage Current ILO 
Vee =5.5V - - 2 /lA 
Vout = 5.5/0.4V 

CE = VlH - - 1 mA 
Vee Current (Standby) Ieel 

CE = Vee 100 /lA - -
CE=OE=VIL.lout=OmA,f=IMHz - - 8 mA 

200ns cycle - - 30 
Vee Current (Active) Iee2 

250ns cycle lout = OmA mA - - 25 

300nscycle - - 20 

Input Low Voltage VIL -1.0· - 0.8 V 

Input High Voltage VlH 2.2 - Vee+l V 

Ou tpu t Low Voltage VOL IOL = 2.lmA - - 0.4 V 

Output High Voltage VOH IoH = -400/lA 2.4 - - V 

.Pulse Width: SOns, DC: VIL min = -0.3V 

Parameter Symbol Test Condition min. typo max. Unit 

Input Capacitance Cin Vin= OV - - 6 pF 

Output Capacitance Cout Vout=OV - - 12 pF I 
• CAPACITANCE (To =2SoC,f= 1 MHz) 

@HITACHI 
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HN58C85P Serles--------------------------------

• AC CHARACTERISTICS (Ta=O to +70°C, Vcc=5V± 10%) 

• AC Test Conditions 

I nput Pulse Levels: 
Input Rise and Fall Time: 
Output Load: 

O.40V to 2.4V 
~20ns 

Reference Levels for Measuring Timing Inputs Outputs: 
1TTL Gate + 100pF 
O.8V and 2.2V 

• Read Operation 

HN58C65p·20 HN58C65p·25 
Parameter Symbol Test Condition 

min. mm. max. max. 

Address to CE=OE=VIL 
200 250 fACC WE=V1H 

- -
Output Delay 

CEto OE=V1L 
200 250 fCE 

WE=VIH 
- -

Output Delay 

OEto CE=VIL 
10 70 10 100 fOE WE=V1H Output Delay 

Address to CE=OE=VIL 
0 0 fOH WE=V1H 

- -
Output Hold 

OE High to 
fDF 

CE=VIL 
0 60 0 90 

Output Float WE=VIH 

Address ) 
tACC 

"\ V 
tCE 

"'\1\. / 

High 
tOE 

HN58C65P-30 
min. max. 

- 300 

- 300 

10 150 

0 -

0 130 

>< 
tOH 

tDF 

//L/ Data Out Valid 
~",'" ,,-,,-, ~ Data 

~HITACHI 
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Untt 

ns 

ns 

ns 

ns 

ns 

l'... 
V 



----------------------------------HN58C65P Series 

• Byte Erase and Byte Write Operation (WE Controlled Write Cycle) 

Parameter Symbol min. typo max. Unit 

Address Setup Time tAS 0 - - ns 

CE to Write Setup Time tcs 0 - - ns 

Write Pusle Width twp 200 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time tDS 100 - - ns 

Data Hold Time tDH 20 - - ns 

CE Hold Time tCH 0 - - ns 

OE to Write Setup Time tOEs 0 - - ns 

OEHold Time tOEH 0 - - ns 

Data Latch Time tDL 100 - - ns 

Time to Device Busy tDB 120 - - ns 

Write Cycle Time twc - - 15 ms 

Byte Load Window tBL 30 - 100 ,.s 

Address 

tcs tAH 

CE 

tAS 

twp 

WE 

tOES 

OE 

Din 

I RDY/Busy 

twc 

@HITACHI 
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HN58C85PSenH----------------------------------------------------------

• Byte Erase and Byte Write Operation (CE Controlled Write Cycle) 

Parameter Symbol min. typo max. Unit 

Address Setup Time tAB 0 - - ns 

CE to Write Setup Time tCB 0 - - ns 

CE Pusle Width tew 200 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time tDB 100 - - ns 

Data Hold Time tDH 20 - - ns 

CEHoid Time tCH 0 - - ns 

OE to Write Setup Time tOEB 0 - - ns 

OEHold Time tOEH 0 - - ns 

Data Latch Time tDL 100 - - ns 

Time to Device Busy tDB 120 - - ns 

Write Cycle Time twe - - 15 ms 

Byte Load Window tBL 30 - 100 ·,,8 

Address 

lAS 

Din 

IDB 

RDY/Busy 

IwC 

~HITACHI 
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--------------------------------HN58C65P Series 

• Page Erase and Page Write Operation (WE Controlled Write Cycle) 

Parameter Symbol min. typo max. Unit 

Address Setup Time tAS 0 - - ns 

CE to Write Setup Time tes 0 - - ns 

Write Pusle Width twp 200 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time tDS 100 - - ns 

Data Hold Time tDH 20 - - ns 

CE Hold Time teH 0 - - ns 

OE to Write Setup Time tOES 0 - - ns 

OEHold Time tOEH 0 - - ns 

Data Latch Time tDL 100 - - ns 

Time to Device Busy tDB 120 - - ns 

Write Cycle Time twe - - 15 ms 

Byte Load Window tBL 30 - 100 /JS 

Byte Load Cycle tBLC 0.3 - 30 /JS 

Address -V X\\\ AS ro A12~ __________________________________________ __J. _ 

Address 
AO to A4 

Din 

RDY/Busy 

~HITACHI 

twc 
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HN58C65PS.le8-------------------------------------------------------------

• Page Erase and Page Write Operation (CE Controlled Write Cycle) 

Parameter Symbol min. typo max. Unit 

Address Setup Time tAS 0 - - ns 

CE to Write Setup Time tcs 0 - - ns 

cr Pusle Width tew 200 - - ns 

Address Hold Time tAH ISO - - ns 

Data Setup Time tDS 100 - - ns 

Data Hold Time tDH 20 - - ns 

CEHold Time tCH 0 - - ns 

OE to Write Setup Time tOES 0 - - ns 

OEHold Time tOEH 0 - - ns 

Data Latch Time tDL 100 - - ns 

Time to Device Busy tDB 120 - - ns 

Write Cycle Time twc - - IS ms 

Byte Load Window tBL 30 - 100 .)los 

Byte Load Cycle tBLC 0.3 - 30 /.IS 

Address -V X AS to A12 -A ______________________ .J_ .... __ _ 

Address 
AO to A4 

Din 

RDY/Busy 

~HITACHI 
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--------------------------------HN58C65P Series 

• Automatic Page Write 
Page-mode write feature allows I to 32 bytes of data to be written into the EEPROM in a single write cycle. 
Following the initial byte cycle, an additional I to 31 bytes can be written in the same manner as the first 
byte was written. Each additional byte load cycle must be started within 30llS of the preceding rising edge 
of the WE. 

• Data Polling 
Data polling allows comparison operation to determine the status of the EEPROM. During a write cycle, an 
attempted read of the last byte written in the EEPROM results in the complement data of that byte at 1/07. 

• Ready/Busy Signal 
ROY/Busy signal also allows to determine the status of the EEPROM, ROY/Busy signal has high impedance 
except in a write cycle and is lowered to VOL after the first write signal. At the end ofa write cycle, ROY/ 
Busy Signal changes its state to high impedance. 

• Write Protection 
There are four features that protect the data from an inadvertent write. 
I) Noise Protection : A write cycle will not be initiated with a WE pulse of less than 20ns. 
2) Vee Sense : When the Vee is approximately 3.0 volt, Write and Erase functions are not initiated. 
3) Write Inhibit : Holding OE low, WE high, or CE high, inhibits a write cycle during power-on and 

power-off. 
4) Write Inhibit : Holding OE low, WE low and CE low, inhibits a write cycle during power-on and 

power-off. 

• WE Pins Operation 
During a write cycle, addresses are latched on the falling edge of WE: data are latched on the rising edge of 
WE. 

~HITACHI 
Hitachi America Ltd .• 2210 OToole Avenue • San Jose, CA 95131 • (408) 435-8300 
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EClRAM 10K 
, ECl RAM 100K 

@HITACHI 
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HM10414, HM10414-1------

256-word x 1-bit Fully Decoded Random Access Memory 

The HM10414 is ECl 10K compatible, 256-word x 1·bit, read write, 
random access memory developed for high speed systems such as 
scratch pad and control/buffer storages. 
The fabrication procass uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10414 is encapsulated in cerdip-16pin package, compatible 
with Fairchild's F10414. 

• Fu"y compatible with 10K ECl level 
• Address access time: HM10414: 10ns (max.) 

HM10414·1: 8ns (max.) 
• Write pulse width: 6ns (min.) 
• Three chip select pins 
• Output obtainable by wired..QR (open emitter) 

• TRUTH TABLE 

'nput 
Output Mode 

CS WE Din 

anyone H X x L Not Selected 

.11 L L L L Write "0" 

.11 L L H L Write "'" 

.11 L H x Doul- R.ad 

')( Don', ur~ 

• Read out non Invert" 

• BLOCK DIAGRAM 

~,;:~:;~~ WE 
\ .... 1.... I, 

...... , .... 
0 .. 

Cfrt?,,;~~;:, 
, , , 
! •• 
" ~I I. " 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Ratmg Unit 

Supply Voltag. Vu: to Vee +0.5 to -7.0 V 

'nput Volta,. V .. +0.5 to V .. V 

Output Current 1 •• , -30 mA 

Storage Temperature T", -65 to +150 ·c 
Storage Temperature T ... (Bia.), -·55 to + 125 ·c 

• Under 8,as 

• HITACHI 

(DC-16) 

• PIN ARRANGEMENT 

(Top V,.W) 

Hitachi America Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



------------------------------------------------------HM10414,HM10414-1 

• ELECTRICAL CHARACTERISTICS 

-DC CHARACTERISTICS(V,,--S.2V,RL -SOn to -2.0V, To-O to +7S'C,air flow exceeding 2m/sec) 

Item Symbol Test Condition mm IBI typ max (Aj 

O'C -1000 - -840 

VUH +25'C -960 - -810 

+ 75'C -900 - -720 
Output Voltage V/f"- V,HA or VII" 

O'C -1870 - -1665 

VOL + 25'C -1850 - -1650 

+75'C -1830 - -1625 

O'C -1020 - -
VOH! +25'C -980 - -

+ 75'C -920 - -
Output Threshold Voltage V1y- VIHS or VI/A 

O'C - - -1645 

VOle +25'C - - -1630 

+ 75'C - - -1605 

O'C -1145 - -840 

V," 
Guaranteed Input Voltage 

+25'C -1105 - -810 
High for All Inputs 

+75'C -1045 - -720 
Input Voltage 

O'C -1870 - -1490 

V" 
Guaranteed Input Voltagf' 

+ 25'C -1850 - -1475 
Lo,", (or All Inputs 

+75'C -1830 - -1450 

[," VI .. "'" V1HA o to +75'C - - 220 

Input Current CS i V,,- V", 
o 5 - 170 

[" o to +75'C 
Other -50 - -
All Input and Output Open. +75'C - -130 -

SuppJ) CUfnnt [" 
Test Pm 8 O'C -180 -\40 -

- AC CHARACTERISTICS 
(V,,- -S.2V±S%, To-O to +7S'C. air flow exceeding 2m/sec, see test circuit and waveforms) 

I. READ MODE 

HMI0414 HMI0414-1 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time tAr/( - 3 6 - 3 6 

Chip Select Recovery Time IRes - 3 6 - 3 6 

Address Access Time I., - 7 10 - 6 8 

2. WRITE MODE 

Item Symbol Test Condition 
HMI0414 HMI0414-1 

min typ max min typ max 

Write Pulse W.dth I. '14SA - 2ns 6 4 - 6 4 -

Data Setup Time IWSD I 0 - I 0 -

Data Hold Time IWHD I 0 - I 0 -

Address Setup Time tWSA tw-6ns 2 0 - 2 0 -
Address Hold TIme tWHA 2 0 - 2 0 -
Ch.p Select Setup Time twscs I 0 - I 0 -
Ch.p Select Hold T.me titHeS I 0 - I 0 -
Write Disable Time I., - - 5 - - 5 

Write Recovery Time t •• - - 12 - - 10 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output RIse Time I. - 1.5 2.5 

Output Fan Time I, - 1.5 2.5 

4. CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance C. - 3 5 

Output Capacitance c. .. 5 8 

~HITACHI 
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Unit 

mV 

mV 

mV 

I'A 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

Unit 

pF 

pF 
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HM10414,HM10414-1------------------------------------------------------

.TEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITIONS 2. INPUT PULSE 

GND 

CL 

I 
~'''=6 
-1.7V 

I, ~ 20% 
I, 

t. =1/ = 2.Ons Iyp 

-2.0Y 

VEE 
CL=30pF(mcludes JIIJ and stray capacitance) 

3. READ MODE 

Add, ... ==>K_5_0%_,, _______ _ 

I--'''=:~ 
OOUI ~ 

4. WRITE MODE -----,. 
50% ~ - - - - - - - - - - - - - - - - - - - - - - --, 

Address 
V \' 

50~/f\- -- - ------ - - - - - - -/\ _______ ~--J '--+-_______ _ 

---f-~v 1/-- --1---------
_DI_" ____ + __ +_50_%./"/ ;:..-=--=--=-______ -___ -~~J I 

I-IIIHI,--l 
V,.-----+--4----------

50% 

1-.1.1~.,~"=-<:2==:;;:==~~====I'~~H~----
f----/1l\4- I" I IIHf !>_ 

WE 

- ------ -----.-----r-........ 50% r-~-----
I--___ t\l.\c,)~ ------ 50% 

~,", 
Uout 

~t.Jt 

SUPPLY CURRENT SUPPLY CURRENT 

va. AMBIENT TEMPERATURE VS. SUPPLY VOLTAGE 

I~ 

! ! i I 

I 1 

i 

200 

I 
! 

I'" 

-r-... --. 
" r----r-

1611 

" '" ~ 
u 

- -- i--
I 

-< 160 
~ 

I 

I 
121 120 

! 
100 10< , 

, Vi''" -5.201" 

'" 
TO=15OC 

20 4. 60 so 100 -S.72 -5.20 

Amblenl Te"'Pf'ratvre Ta \·C l Supply \'IlItAle VEE IV) 

~HITACHI 
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----------------------------------------------------IHM1O41~HM10414·1 

6 

5 

• 
3 

2 

I 

0 

ADDRESS ACCESS TIME 
VB. AMBIENT TEMPERATURE 

10 

I I 
I 

I I I 
8 

I i 
V 7 i 

6 -~ V 
~ 5 

! v££= -520V 
' T • -20 20 .0 60 

Ambient Temperature Till It:) 

CHIP SELECT ACCESS TIME 
Y8. AMBIENT TEMPERATURE 
6 

S 

• 
3 

2 

1 

80 

Vn:= - 5 20V 

I • 
-20 20 .0 60 80 

WRITE PULSE WIDTH 
vs. AMBIENT TEMPERATURE 

-

Vu= 1-520\ 

- 20 20 .0 60 80 

Ambient Tempt>rature fa ('C ) 

100 

11M' 

100 

~HITACHI 

• 
9 

H 

7 

ADDRESS ACCESS TIME 
VB. SUPPLY VOLTAGE 

I 

! I 
~ 

~ '1_ 
:~ V 

; 

-

I r.=25'(; 

• 

b 

, 

• 

3 

I 

" 

~ ~., - -
~upply \'uh.,. V.n. ; V I 

CHIP SELECT ACCESS TIME 
VB. SUPPLY VOLTAGE 

! 

i 

... 

r--

! 
Ta::i5"C 

I 
- 5211 ... 

~upplv \nhllte \" \ J 

WRITE PULSE WIDTH 
VS. SUPPLY VOLTAGE 

5 

4 

3 

2 

1 

0 
rai2S-c 

-572 -520 -468 

Supply Voltage ~H ! \ ' 

Hitachi America Ltd • 2210 OToole Avenue. San Jose, CA 95131 • (408) 435·8300 569 I 
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HM10422 
256-word x 4-bit Fully Decoded Random Access Memory 
The HM10422 is ECl 10K compatible, 256-word x 4-bit, read write, 
random access memory developed for high speed systems such as 
scratch pads and control buffer storages. 
Four active low Block Select lines are provided to select each block 
independently. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10422 is encapsulated in cerdip·24 pin package, compatible 
with Fairchild's F10422 . 

• FEATURES 
• 256-word x 4 bit organization. 
• Fully compatible with 10K ECl level 

(DG-24A) 

• Address access time: 10ns (max) • PIN ARRANGEMENT 
• Write pulse width: 6ns (min) 
• Power dissipation: O.8mW/bit 
• Output obtainable by wired·OR (open emitter) 

• TRUTH TABLE 
Input 

BS WE 

H x 

L L 

L L 

L H 

Notes) x . IrreJevanl 
• : Read Ollt nonulvert 

• BLOCK DIAGRAM 

A. 

A, 

A, 

" 

" 

Dm 

x 

L 

H 

x 

Output 

L 

L 

L 

Oout-

" A, 

Memory Cell Array 
I 

256 Wordsx4 Bits 

Block 2 Block 3 

Mode 

Not Selected 

Write "0" 

Write "I" 

Read 

Block 4 

~HITACHI 

(Top View) 
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------------------------------------------------------------HM10422 

.ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rati,.. Unit 

Supply Volt .. e V£I to Vee +O.S to -7.0 V 

Input Volta.e V .. +O.S to V .. V 

Output Current 1", -30 IlIA 

Stor ... Temperature T.,. -6S to +ISO 'C 

Stora.e Temperature T •• ,(Biasl· -SS to +12S 'C 

• U"'r 8 ... 

• ELECTRICAL CHARACTERISTICS 
(VEE - -S.2V. RL-SOll to -2.0V. To-O to +7S·C. air flow exceeding 2m/sec) 

e DC CHARACTERISTICS 

Item 

Output Volta.e 

Output Threshold Volt ... 

Input Voltap 

Input Current 

Supply Current 

eAC CHARACTERISTICS 

I. READ MODE 

Item 

Block Select Access Time 

Block Select Recovery Time 

Addre •• Acee •• TilDe 

2. WRITE MODE 

Item 

Write Pul .. Width 

Dat. Setup Ti_ 

Dat. Hold Time 

Addre •• Setup Time 

Addre •• Hold Time 

Block Select Setup Ti_ 

Block Select Hold Ti_ 

Write Di •• ble Ti_ 

Write Recoyery Time 

Symbol 

VON 

VOL 

VOIiC 

VOLe 

V,. 

V,L 

1,. 
IlL 

1 .. 

Symbol 

' ... .1 

lau 

fAA 

Symbol 

I. 

' .. ID 

'."D 
'.SA 
h'''A , ..... 
, .. "., 
l •• 

I •• 

Test Condition min(8) 

O'C -1000 
+2S'C -960 

V,N-V,IlA +7S'C -900 
or V,U O'C -1870 

+2S'C -1850 

+7S'C -1830 
O'C -1020 

+2S'C -980 
+7S'C -920 

V,N - V,II. or V,U 
O'C -

+2S'C -
+7S'C -

O'C -IUS 
Gu.ranteed Input Volt •• e 

+2S'C -110S 
High for AU Input. 

+7S'C -104S 
O'C -1870 

Guaranteed Input Voltap' 
+2S'C -1850 

Low for All Inputs 
+7S'C -1830 

V,N-V,I/A o to +7S'C -
liS I O.S I V,N-V,LI o to +75'C 

-50 Other 

All Input and Output Open. To-O'C -200 

Te.t Pin 12 Ta-75'C -

Te.t Condition min typ 

-
- -
- 7 

Test Condition min typ 
, .. ,.-2n. 6 4.5 

2 0 

2 0 
, .. -6na 2 0 

2 0 

2 0 

2 0 

- 4 

- 4.5 

~HITACHI 

typ ma.W 

- -840 

- -810 

- -720 
- -1665 
- -1650 

- -1625 

- -
- -
-
- -164S 

- -1630 

- -150S 

840 

- -810 

- -720 

- -1490 

- -147S 

- -1450 
- 220 

- 110 

- -
-150 

-145 -

.... 
5 

5 

10 

max 
-
-
-
-
-

-
5 

12 
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Unit 

mV 

mV 

mV 

/lA 

IlIA 

Unit 

n. 

n. 

nl 

Unit 

n. 

n. 

n. 

no 

no 
ns 

ns 

na 

n. 
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HM10422----------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol Test Condition min 

Output Rise Time I, -
Output Fan Time 1/ -

4. CAPACITANCE 

Item Symbol Test Condition min 

Input Capacitance C,. -
Output Capacit.nee C •• t -

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 
Test Cnclilt 

VccCGNO) 

M.UT. 

3. READ MODE 

-2.0V 
RL=SOQ 
CL =30pF( Includes 
probe and III 
capacitance) 

BS~ .~. 
l\.--A~'". Address 

~ ~ 
I' 180% 

Dout 
0... 

4. WRITE MODE 

0 .. 

~HITACHI 

50% 

typ mIX 

2 -
2 -

typ max 

4 -
7 -

,,, 

50% 
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ns 
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----------------------------------------------------------HM10422 

200 

180 

160 

1 
- 140 

! 
.3 
-" 120 

! 
100 

80 

2 

I 

]' 10 

SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE 

....... 
~ 
~ t--.. 

.............. r--

Vu= -S.20V 

I 
20 20 40 60 80 

Ambient Temperalure To ("() 

ADDRESS ACCESS TIME VS. 

AMBIENT TEMPERATURE 

I 

I 

I 
I 

, 

I 
.......... 1,............ 

- -
VEl: = -520V 

j 

100 

-20 20 40 60 80 100 

4 

3 

2 

I 

Ambient Temper.lure To i'C) 

BLOCK SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE 

-
Vu= -S.20V 

I I 
20 40 60 80 100 

Ambient Temperature T. ('C) 

@HITACHI. 

200 

180 

160 

0 14 

120 

100 

80 

2 

I 

6 

5 

4 

3 

2 

I 

0 

SUPPLY CURRENT v •• 

SUPPLY VOLTAGE 

- r--I---

-512 -520 

Supply Voltage VEF (VI 

TG=2rC 

-U' 

ADDRESS ACCESS TIME vs. 
SUPPLY VOLTAGE 

I 

\ 
I I 

I j 
~ 1 

I I i i 

! 
I 

i ,............ - -r , 
i 

i 
To=25'C 

I 
-572 5.20 -'68 

Supply Vol.a,e VEE (V) 

BLOCK SELECT ACCESS TIME 
VS. SUPPLY VOLTAGE 

- ---- r--

T.=25"! 

-572 520 -468 

Supply Volta.e Vu (V) 
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HM10422------------------------------------------------------------

WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE 

6 

5 

• 

1 

o 
-20 

r--r----r--

V..,=-5.2t)V 

I I 
20 

Ambient 'lemper.ture T. ("C) 

5 

- • 

3 

1 

100 

~HITACHI 

WRITE PULSE WIDTH va. 
SUPPLY VOLTAGE 

Ta=2S·C 

-5.72 -5.20 

Supply Voltap VEE (V) 

I 
-4.68 
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HM10422-7 

2S8-word x 4-blt Fully Decoded Random Access Memory 
The HM10422 is ECl 10K compatible, 256-word x 4·bit, read write, 
random ac:c:ess memory developed for high speed systems such as 
scratch pads and control buffer storages. 
Four active low Block Select lines are provided to select each block 
independently. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10422 is encapsulated in cerdip-24 pin package, compatible 
with Fairchild's F10422. 

• FEATURES 
• 256-word x 4 bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 7ns (max) 
• Write pulse width: 4ns (min) 
• Power dissipation: 1.0 mW/bit 
• Output obtainable by wired·OR (open emitter) 

• TRUTH TABLE 

Input I 
Output Mode 

BS WE Din 

H X X L Not Sele.ted 

L L L L Write ·0" 

L L H L Write "I" 

L H X Dout e Read 

Notes) )( : Irrele .. nt 
•• R.ld CHlI nOftlnvert 

• BLOCK DIAGRAM 
A. A. 

Memor), C.1l Ana,. 
I 

256 Word,X4 BIU 

Block 2 Rinck 3 Block 4 

@HITACHI 

(DG-24A) 

• PIN ARRANGEMENT 

(Top View) 

Hitachi America Ltd. • 2210 O'Toole Avenue. San Jose, CA 95131 • (408) 435·8300 575 I 
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HM10422·7-----------------------------------------------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Supply Volta.e VEE to Vee +0.5 to -7.0 V 

Input Volta.e V,. +0.5 to VE< V 

Output Current I,., -30 rnA 

Stor.,e Temperature T". -65 to +150 'C 

Storage Temperature T".(Bias)- -55 to +125 'C 

• UlMIer Bial 

• ELECTRICAL CHARACTERISTICS 
(V,,--S.2V, RL-SOO to -2.0V. Ta-O to +7S'C, air flow exceeding 2m/sec) 

e DC CHARACTERISTICS 

Item 

Output Voltage 

Output Threshold Voltage 

I nput Voltage 

Input Current 

Supply Current 

eAC CHARACTERISTICS 

1. READ MODE 

Item 

Block Select Access Time 

Block Select Recovery Time 

Address Access Time 

2. WRITE MODE 

Item 

Write Pulse Width 

Data Setup Time 

Data Hold T,me 

Address Setup Time 

Address Hold Time 

Block Select Setup Time 

Block Select Hold Time 

Write Disable Time 

Write Recovery Time 

Symbol 

VON 

VOL 

V oHe 

VOLe 

V,. 

Vn 

I,. 

In 

IE< 

Symbol 

tABS 

t RBS 

I" 

Symbol 

tw 

tws" 

tWHD 

tWSA 

tWHA 

Iwsas 

IWHas 

Iw, 

Iw. 

Test Condition minlB) 

O'C -1000 
+2S'C -960 

VIN- VIHA + 75'C -900 
or VILa O'C -1870 

+2S'C -18SO 

+7S'C -1830 

O'C -1020 

+2S'C -980 

+7S'C -920 
VIN - VINS or V,LA 

O'C -
+ 25'C -
+7S'C -

O'C -1145 
Guaranteed Input Voltage 

+ 25'C -1105 
H,gh for All Inputs 

+ 75'C -1045 

O'C -1870 
Guaranteed Input Voltage 

+ 25'C -1850 
Low for All Inputs 

+ 75'C -1830 

VfN- V,HA o to +75'C -
BS I 0.5 I VIN - VILS o to +75'C 
Other -50 

All Input and Output Open, Ta-O'C -240 

Test Pm 12 To-75'C -

Test Condition min typ 

- -
- -
- 4 

Test Condition min typ 

tWSA =2ns 4 3 

1 

1 

tw--4ns 2 

1 

1 

1 

- 3 

- 3 

~HITACHI 

typ maxW 

- -840 

- -810 

- -720 

- -1665 

- -1650 

- -1625 

- -
- -
- -
- -1645 

- -1630 

- -1605 

- -840 

- -810 

- -720 

- -1490 
- -1475 

- -USO 

- 220 

- 170 

- -
-200 -
-180 -

max 

5 

5 

7 

max 

-

-
-
-
-

-
-
5 

8 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435,8300 

Unit 

mV 

mV 

mV 

pA 

rnA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



-----------------------------------------------------------HM10422-7 

3. RISE/FALL TIME 

Item Symbol Test Condition 

Output Rise Time /, 

Output Fall Time // 

4. CAPACITANCE 

Item Symbol Test Condition 

Input Capacitance C .. 
Output Capacitance Cu, 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

Vcc(GND) 

!.lU.T. 

3. READ MODE 

-20V 
Rl.=5012 
CL =30pF( ,ncludes 
probe and III 
capacitance) 

BS~ 

min typ max 

- 2 -
- 2 -

min typ max 

- 3 -
- 5 -

2. INPUT PULSE 

~tA"IS~ ~ 
Addr~50% 

I ~-----------------
: 1110% 

Oou. I 
I -----'1, I 

~ 

1---1 •• ----1 

Do", ~'"O_% ___ _ 

4. WRITE MODE 

50% 

50% 

D" 

~HITACHI 
Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 

Unit 

ns 

ns 

Unit 

pF 

pF 
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HM2110, HM2110-1 
1 024-word x 1-bit Fully Decoded Random Access Memory 
The HM2110 Series item is an ECl compatible, 1024·word x 1·bit, 
read/write, random access memory developed for application to 
scratch pads, control and buffer memories, etc. which require high 
speeds. 
• It is compatible with 10K ECl logic. 
• Chip select access time ............. 10ns (max.) 
• Address access time ............... HM2110: 35ns (max.) 

HM2110·1: 25ns (max.) 
• Power consumption , ............... 0.5mWlbit (typ) 
• Output obtainable by Wired-OR (open emitter). 

• TRUTH TABLE 

(DC ~ 16A I 

Input 
.PIN ARRANGEMENT 

es WE 

H x 

L L 

L L 

L H 

x : Irreleunt 

• : Read out nonlnverted 

• BLOCK DIAGRAM .. 
A, 

ii '" A, x.!> 

'" 

321(12 
Mrlll()ry 

(,,'I 

D,n 

x 

L 

H 

x 

Output 

L 

L 

L 

Dout· 

Mode 

Not Selected 

Write "0" 

Write "I" 

Read 

.ABSOlUTE MAXMUM RATINGS 

Item Symbol HM21l0 Seraes Unit 

Supply Voltage Vu. to Vee +0.5 to -7.0 V 

I nput Vol tage V .. +0.5 to V" V 

Output Current I ... , -30 rnA 

Storage Temperature T." -65 to +150 ·C 

Storage Temperature T",(Blas)· -55 to + 125 ·C 

• Under Blu 

~HITACHI 

Tn", \,<,,,, 
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----------------------------HM2110, HM2110-1 

• ELECTRICAL CHARACTERISTICS 

eDC CHARACTERISTICS (V .. --S.2V. RL-SOO to -2.0V. Ta-O to +7S'C. air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) Iyp max (A) Unil 

O·C -1000 - -840 

VON +2S'C -960 - -810 

+7S'C -900 - -720 
Output Voltage V'N- V,NA or VIL 8 mY 

O'C -1870 - -1665 

Vo, +2S'C -1850 - -1650 

+7S'C -1830 - -1625 

O'C -1020 - -
Vo He +2S'C -980 - -

+7S'C -920 - -
Oulpul Threshold Voltage V,N-V'H8 or VILA mV 

O'C - - -1645 

VOLe +2S'C - - -1630 

+7S'C - - -1605 

O·C -1145 - -840 

V,N 
Guaranteed Input Voltage 

+2S'C -llOS - -810 
HIgh for All Inpuls 

+7S'C -1045 - -720 
Input Voltage mY 

O·C -1870 - -1490 

,"" 
Guaranteed Input Voltage 

+2S'C -1850 - -1475 
Low for All Inputs 

+7S'C -1830 - -1450 

\ /'N VITO- - V,NA 0 10 +76'C - - 220 

Input Current Cs I O.S - 170 pA 
[" I Y,N - V,U o 10 +7S'C 

Olher -SO - -
All Inpul and Oulp~1 Open, 0:;; T.< 2S'C -150 -100 -

Supply Current [" mA 
Test Pin 8 T.<i:2S'C -125 -90 -

eAC CHARACTERISTICS 
(V .. - -S.2V ±S%. Ta-O to +7S'C. air flow exceeding 2m/sec. see test circuit and waveforms) 

1. READ MODE 

HM2ll0 HM2ll0-1 
Item Symbol Test Condition Unit 

mID Iyp max min Iyp max 

Ch,p Select Access Time lACS - 7 10 - 7 10 ns 

Chip Select Recovery Time hes - 7 10 - 7 10 ns 

Address Access Time t" - 20 35 - 15 25 ns 

2. WRITE MODE 

HM2ll0 HM2ll0-1 
Item Symbol Test Condition Unit 

min Iyp max min Iyp max 

Write Pulse WIdth t. tll/sA -8ns 25 - - 25 - - ns 

Data Setup Time IWSD 5 - - 5 - - ns 

Data Hold Time IWHD 5 - - S - - ns 

Address Setup Time tWSA tw-25ns 8 - - 8 - - ns 

Address Hold Time 'WHA 2 - - 2 - - ns 

ChIp Select Setup Time twses 5 - - 5 - - ns 

Chip Select Hold Time tWHCS 5 - - 5 - - ns 

Write Disable Time t., - - 10 - - 10 ns 

Write Recovery Time t •• - - i 37 - - 37 ns 

~HITACHI 
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HM211~HM2110-1---------------------------------------------------------

3. RISE/FALL TIME 

It ... Symbol Telt Condition min tJP 

Output Rile Time I, - 5 

Output Fan Time I, - 5 

4. CAPACITANCE 

Item Symbol Telt Condition min tJP 

Input Capacitance C .. - 4 

Output Capacitanc. C., - 7 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 
eND 

HNZIIO 

v .. 

3. READ MODE 

I~ 
-l.OV 

1iL=50l1 
('1.-30pF(lnchades probe.nd 

II' capacitance) 

-'''=t1 
-1.7V 

" 
t. = I, =-2.5n. If' 

~-.. -cs-- Addr ... ~ ... ~ 
Do., 

4. WRITE MODE 

cs so,,, 

Mllreu 

V,HH Do., 
V'L~ -----

-----------------------------

50" ~---------------------~ 1\ J I? l\. 

... x 

-
-

max 

5 

8 

-------~-- --" 

~r 
-- ---------

Din 50"; ~-------------
'------------~ 

!-'''.D 

WE SO") ro,.-------; 
I-''''D- 1---'''''-

___ ~WSA .. '''HC'-~ -------
Dow, ·.,'C_ I 

..... 
VLU 

-'0" 1----• .,.-

@HITACHI 

Unit 

nl 

ns 

Unit 

pF 

pF 

~ ., 

Hitachi America 8d. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 



---------------------------------------------------------HM2110,HM2110·1 

12U 

100 

;;; 
! 80 

l 40 

20 

o 

0 

0 

SUPPLY CURRENT VS. 

AMBIENT TEMPERATURE 

1- ---r--'- -....... 

20 20 fO 60 80 

Amblenl Temperature Til (·C 1 

ADDRESS ACCESS TIME VB. 

AMBIENT TEMPERATURE 

HM2lI\ 

HM2110-1 __ k-~ 
~ 

100 

./ r:: V 

0 

0 
-20 20 40 60 80 100 

AmbIent Temperalure To ("e) 

@HITACHI 

120 

100 

80 

fO 

20 

SUPPLY CURRENT VB. 

SUPPLY VOLTAGE 

f 
V 

/ 

/ 
/ 

/ 
- - -

V 

SupplY Vult_,e Vu (V) 
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HM2112, HM2112-1 
1 024-word x 1-bit Fully Decoded Random Access Memory 

The HM2112 is an ECl compatible, 1024-word x 1-bit, read/write, 
random access memory developed for application to scratch pads, 
control and buffer memories, etc_ which require high speeds_ 

.FEATURES 

• level ..•.......................... 10k ECl Compatible 
• Construction .... _ ..... _ ......•...... 1024-word by 1-bit 
• Address Access Time .....•.... _ .. _ ... HM2112 10ns (max.) 

HM2112-1 Bns (max.) 
• Chip Select Access Time .•...•................ 5ns (max.) 
• Power Consumption .. _ ..... _ ............ O.BmW/bit (typ) 
• Output Obtainable by Wired-OR (open emitter) 
• Fully Pin Compatible with F10415 

(DG-16A) 

• TRUTH TABLE • PIN ARRANGEMENT 

Input 
Output Mode 

CS WE Din 

H x x L ~ot Selected 

L L L L Wnte "0" 

L L H L Write "1" 

L H x Dout· Read 

x lrnlevant 
• . Read out nonlv~rted 

• BLOCK DIAGRAM 

32X32 

(Top View) 

.ABSOlUTE MAXIMUM RATINGS 

Item Symbol HM2112 lInit 

Supply Voltage Vu. to Vee +0.5 to -7.0 V 

Input Voltale V .. +0.5 to Vu. V 

Output Current I •• , -30 mA 

Storage Temperature T.' f -65 to +150 'C 

Storage Temperature T •• ,(Blas)· -55 to + 125 'C 

@>HITACHI 
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----------------------------HM2112, HM2112-1 

• ELECTRICAL CHARACTERISTICS 
(VEE - -S.2V, RL-SOn to -2,.OV, Ta-O to +7S-C. air flow exceeding 2m/sec) 

e DC CHARACTERISTICS 

It .... Symbol Test Condition man!B) typ maxW Unit 

O·C -1000 - -840 

Vu• + 25'C -960 - -810 

+ 75'C -900 - -720 
Output Volt ••• Y,N - V,NA or V,U mV 

O'C -1870 - -1665 

VOL + 25'C -1850 - -1650 

+ 75'C -1830 - -1625 

O'C -1020 - -

VaNe +2S'C -980 - -
+75'C -920 - -

Output Threshold Voltage Y,N - VINS or VILA mV 
O'C - - -1645 

VOIC + 25'C - - -1630 

+ 75'C - - -1605 

O'C -1145 - -840 

V,. 
Guaranteed Input Voltage 

+ 25'C -1105 - -810 
High for All Inputs 

+ 75'C -1045 - -720 
Input Voltage mV 

O·C -1870 - -1490 

V" 
Guaranteed Input Voltage 

+25'C -1850 - -1475 
Low for All Inputs 

+7S'C -1830 - -1450 

[" V' .... -V'HA o to +75'C - - 220 

Input Current CS I 0.5 - 170 pA 
[" I VIN-VIlB o to +7S'C 

Other -50 - -

All Input and Output Open. To-O'C -240 - -
Supply Current [" rnA 

Test Pin 8 To-75'C -200 - -

eAC CHARACTERISTICS 
(VEE ~ -S.2V ±S%. Ta-O to +75'C. air flow exceeding 2m/sec. see test circuit and waveforms) 

1. READ MODE 

HM2112-1 HM2112 
Item Symbol Test Condition Unit 

man typ max min typ max 

Chip Select Access Time , ACS I 3 6 I 3 6 ns 

Chip Select Recovery Time IRes I 3 5 I 3 5 ns 

Address Access Time I" 3 6.5 8 3 7.5 10 ns 

2. WRITE MODE 

HM2112-1 HM2112 
Item Symbol Test Condl t Ion Unit 

man typ max min typ max 

W rite Pulse Width tw I ",SA -3ns 7 2 - 7 2 - ns 

Data Setup Time tWSD I 0 - I 0 - ns 

nata Hold Time 'WHD I 0 - I 0 - ns 

Address Setup Time 'IrSA h·-7ns 3 0 - 3 0 - ns 

Address Hold Time '!rNA 2 0 - 2 0 - ns 

Chip Select Setup Time twscs I 0 - I 0 - ns 

Ch,p S.lect Hold Time tllfHCS I 0 - I 0 - ns 

Write Disable Time tw, I 3 5 I 3 5 ns 

Write Recovery Time tw. I 3 10 I 3 12 ns 

@HITACHI 
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HM2112,HM2112-1------------------------------------------------------

3. RISE/FALL TIME 

It_ Symbol To.t Condition 

Output Ri .. Ti .. I. 

Output Fan Ti .. 1/ 

4. CAPACITANCE 

11_ Symbol To.t Condition 

Input Capacit .... C •• 

Output Capacitanc. C_. 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADNG CONDITION 
GND 

min typ .... x Unit 

0.8 1.5 2.5 n. 

0.8 1.5 2.5 ns 

min typ max Unit 

I 3 5 pF 

3 5 8 pF 

2. INPUT PULSE 

16 ~ 20% 

'I 

HII2112 

-20Y 

lIL=sOQ 
v .. Ct=30pFClnclltdel probe and III capacitance) 

3. READ MODE 

~"=>t:".~ 
Oout _ 50% 

4. WRITE MODE 

cs SO%' _______ --_________________________ " 

Addu .. 'I 'I' SO% j\.------------------------
----+---' 

SO% 

D .. 
-..... ,..-
50% \~------------~---" ----------+-----+---' \... ___ --___ -- _oJ '--; ____ 1--------------

'''liD 
----+--~-~~ r---~-r_------_______ I 

------------

----- '--------'Ir---7.:;~:~~--~ ___ .r:-:.....:';:: •• :... =t=~'. --I--.e;.;~--~:L ______ _ 
rwscs ~ _-/ 

~ ~--- ---~.~-~I SO% 

Do., 

~HITACHI 
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------------------------------------------------------HM2112,HM2112-1 

SUPPLY CURRENT 
VB. AMBIENT TEMPERATURE 

200 

......... 

"'- ....... 

IRO 

160 

i'--... !'-..... \I ...... 
1 12 " 

101 I 

" 
\H:::'I-"\.!U\ 

- 2" '" ", ." 
Ambient Temper&lure roJ (0(' I 

ADDRESS ACCESS TIME 
VS. AMBIENT TEMPERATURE 

10 

-
"~ f..---- I -\I~~ f..---

5 

• 
VU=.I52OV 

-20 20 .0 60 80 

Ambient Temperature To ('C) 

CHIP SELECT ACCESS TIME 
VS. AMBIENT TEMPERATURE 

• 

3 

I 

o 
-20 

VU=jS20V 

20 .0 60 80 

Ambient TE'mperllure TrJ ('e) 

200 

18 0 

16 0 

~ 14 
d 

0 

g, 
JJ 120 

100 

80 

1110 

0 

• 

100 

6 

S 

4 

3 

2 

I 

100 

~HITACHI 

SUPPLY CURRENT 
VB. SUPPLY VOLTAGE 

---i---. 

-S 72 -S20 

Supplv Volt.,e Vu IV) 

ADDRESS ACCESS TIME 
VB. SUPPLY VOLTAGE 

.......... 
........ 

r--

T'j2S"c 

-468 

.......... ~ --~~ 
T'j25"C 

- 572 - S20 468 

Suppl~ \foll.,e Vu r V ) 

CHIP SELECT ACCESS TIME 
VS. SUPPLY VOLTAGE 

-I-

Taj2S-C 

-S72 - S 20 -.68 

Supply Voha,e VEl (V) 
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HM2112,HM2112-1--------------------------------------------------------

WRITE PULSE WIDTH 
VS. AMBIENT TEMPERATURE 

6 

5 

• 

3 

2 

I 

" 
Awnent Temperature To ,"e 1 

~HITACHI 

WRITE PULSE WIDTH 
vs. SUPPLY VOLTAGE 

-

512 5.20 

TO:T 2S"C 

468 

Supply Voltage VEE (V) 
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HM10474 

1024-wordX4-bit Fully Deco.1ed Random Access Memory 
The HM10474 is ECl 10k compatible, 1024-words x 4-bit, read 
write, random access memory developed for high speed systems such 
as scratch pads and controllbuffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10474 is encapsulated in cerdip-24pin package, compatible 
with Fairchild's F10474 . 

• FEATURES 
• 1024-word x 4-bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 25ns (max) 
• Write pulse width: 25ns(min) 
• low power dissipation: O.2mW/bit 
• Output obtainable by wired-OR (open emitter) 

(OG-ItA) 

• PIN ARRANGEMENT 

• TRUTH TABLE 
Input 

Output Mode 
CS WE Din 

H X X L Not Selected 

L L L L Write "0" 

L L H L Write "I" 

L H X Dout· Read 

Note.l )( : Irrelevant 
• : Rud Out NOluvert 

• BLOCK DIAGRAM 

(Top View) 

.ABSOlUTE MAXIMUM RATINGS(Ta-2S-C) 

Item Symbol Retinl Unit 

Supply Volta,. Vn to Vee +0.5 to -7.0 V 

Input Volt.,e V •• +0.5 to V .. V 

Output Current I ••• -30 mA 

Storale Temperature T •• , -65 to +150 'C 

Storage Temperature T .. ,(BlasJ· -55 to +125 'C 

• Uruler 81" 

• HITACHI 
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~74-------------------------------------------------------------

.ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS(Vu--S.2V. RL-500 to -2.0V. Ta-O to +7S'C. air flow exceeding 2m/Bee} 

Item Symbol Telt Condition mi. (B) typ ...,.(A) 

O'C -1000 - -840 
Vo. +25'C -960 - -810 

+75'C -toO - -720 
Output Volt.,. V,N - V,NA or Va. 

O'C -1870 - -1e65 

VOL +25'C -1850 - -1850 

+75'C -1830 - -1625 

O'C -1020 - -
VONe +25'C -980 - -

+75'C -920 - -
Output Threshold Volt .. e V,N-V,U or VilA 

O'C - - -1645 

VOLe + 25'C - - -1630 

+ 75'C - - -1605 

O'C -1145 - -840 

V,. 
Guaranteed Input Volt .. e 

+ 25'C -1105 - -810 
High for All Inputs 

+75'C -1045 - -720 
Input Voltage 

O'C -1870 - -1490 

VIL 
Guaranteed Input Voltage 

+ 25'C -1850 - -1475 
Low for All Inputs 

+ 75'C -1830 - -1450 

I,. V,N-V'HA o to +75'C - - 220 

Input Current CS I 0.5 - 170 
/'L .l V'N-VIL' o to +75'C 

Other. -50 - -
All Input and Output Open. To-O'C -200 -160 -

Supply Current / .. 
Test Pin 12 To-75'C - -145 -

.AC CHARACTERISTICS(V .. --S.2V ±S%. Ta-O to +7S'C. air flow exceeding 2m/sec} 

I. READ MODE 

Item Symbol Test Condition min typ max 

ChIp Select Access Time tAcs - - 10 

Chip Select Recovery Time hes - - 10 

Address Access T lme I .. - 15 25 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Writ. Pul •• Width I. tlt'SA-3ns 25 15 -
Dais S.tup Tim. I ... 2 - -
Dais Hold Time 1 .. 0 2 - -
Address Setup Time I- t .. -Iw ••• 3 - -
Addr ••• Hold Time ioWA 2 - -
Chip Select Setup Time 'Wles 2 - -
Chip Select Hold Time I_s 2 - -
Write Disable Time I .. - - 10 

Write Recovery Time I .. - - 27 

~HITACHI 
Hitachi America Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

mV 

mV 

mV 

pA 

IDA 

Unit 

n. 

n. 

n. 

Unit 

n. 

n. 

n. 

•• 
•• 
ns 

n. 

.1 
n. 



---------------------------------------------------------------~74 

3. RISE/FALL TIME 

It ... Sy .. bol 

Output Rise Time I. 

Output Fall Tim. 1/ 

4. CAPACITANCE 

It ... Symbol 

Input Capacitance C .. 
Output Capacitance C .... 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

Vcc(GND) 

M.U.T. 

O.OI"r ;;l; 

3. READ MODE 

4. WRITE MODE 

50" I\. 

Add nil 

Doul 

-2.0V 

50~K 

RL=5OQ 
CL=30pF(mcludes 
probe and III 
capacitance) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- 4 

- 7 

2. INPUT PULSE 

Address 

, .. 
DOUI 

50,/ 

50011 
/1\. 

---- ---- -, ~---- ------ ----
50'" / .. " I '/, / 

~-------------~~ 

"'$0 \ 50" SO" / , .. HA 

I'\. .... ,. ' .. HC5 

--- ------ -
50/( L}% t 'wscs ... ... Do. 

~HITACHI 

.... 
-
-

max 

-

-

Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

nl 

nl 

Unit 

pF 

pF 
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HM~74---------------------------------------------------------------

... 
'10 

! '80 
.;; 

" 0 

" 0 

'00 

0 

5 

0 

5 

0 

5 

SUPPLY CURRENT v •• 
AMBIENT TEMPERATURE 

....... 
....... 

.............. 
~ ........ r-

V"""IUOV .. .. .. 80 

ADDRESS ACCESS TIME 

vs. AMBIENT TEMPERATURE 

o 
-20 20 40 

Vi~= -S.ZIOV 

60 80 

; 
,:: 

! 
u 

2 

10 

2 

0 

Ambient Temperature T. rC) 

CHIP Sl!lECT ACCESS TIME 

VB. AMBIENT TEMPERATURE 

- ,....-f---
Vj,=-5jV 

20 20 40 60 80 

Ambient Temperature To (OC) 

'00 

100 

00 

200 

180 

:c 
.! 160 

~ 

~ 140 

u 
~ 

} 120 

100 

80 

30 

25 

~ 20 

; 
,:: 
: I 

i 
5 

0 

5 

0 

12 

• 10 

6 

4 

2 

0 

~HITACHI 

SUPPLY CURRENT v •. 
SUPPLY VOLTAGE 

5.72 520 

Supply Volt." VEE (V) 

ADDRESS ACCESS TIME 

VB. SUPPLY VOLTAGE 

5.72 520 

Supply Volta,e Vn (V) 

-

rO~t5'C 

4.68 

rOj25'C 

-4,68 

CHIP SELECT ACCESS TIME 

VB. SUPPLY VOLTAGE 

rO=125'C 

- 5.72 - 520 4.6 8 

Supply Volt •• e VEE (V) 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



-------------------------------------------------------------HNM0474 

30 

5 

! 20 

5 . 
;e . 0 

; 

WRITE PULSE WIDTH v .. 
AMBIENT TEMPERATURE 

Vu=-5.20V 

o 
20 20 40 60 

Aml)!ent Temperature Ta ("C) 

~ 
80 100 

~HITACHI 

30 

5 

0 

5 

0 

5 

0 

WRITE PULSE WIDTH v .. 
SUPPLY VOLTAGE 

-

5.72 -5.20 

Supply Voila., VI&' (V) 

Hitachi America Ltd. • 2210 OToole Avenue • San Jose, CA 95131 • (408) 435-8300 

T'75"C 
4.68 
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HM10474-S,HM10474-10 
1024-wordX4-blt Fully Deco..ied Random Access Memory 

The HM10474 is ECl 10k compatible, 1024-words x 4-bit, read 
write, random access memory developed for high SPeed systems such 
as scra1l:h pads and controllbuffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10474 is encapsulated in cerdip·24pin packaga, compatible 
with Fairchild's F10474 • 

• FEATURES 
• 1024-word x 4·bit organization 
• Fully compatible with 10K ECl level 
• Address access time: HM10474-8 8ns (max) 

• Write pulse width: 
HM10474-10 10ns (max) 
HM10474-8 5ns (min) 
HM10474-10 5ns (min) 

(DG-24A) 

• low power dissipation: 0.3mW/bit • PIN ARRANGEMENT 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 

Input 
Output Mode 

CS WE Din 

H X X L Not Selected 

L L 

L L 

L H 

Notes) x: Irr.I • .,ant 
• : Read Out Nonly.rt 

• BLOCK DIAGRAM 

L L 

H L 

X Dout e 

MeI'lOf}' Cell Arr.y 
1024Wonb x, B.t. 

Block 1 Block 2 Block 3 Block , 

Write "0" 

Write "1" 

Read 

WE-J-+~'-~~~~'-~~ 

CS""'-i'J.!ilI¥-~ol.IIil!!,l-L4'll~...I...lo~~ 

• ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Ratin, 

Supply Volta,e V£I to Vee +0.5 to -7.0 

Input VoIta,e V .. +0.5 to V .. 

Output Current 1,., -30 

Storlie Temperature T.,. -65 to +150 

Storlie Temperature T.,.(Blas)· -55 to +125 

• Uncler B, •• 

Unit 

V 

V 

mA 

·C 

·C 

~HITACHI 

(Top Vie.) 
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-------------------------------------------------HM10474-8,HM10474-10 

• ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS(VEE--5.2V, RL-500 to -2.0V, Ta-O to +75'C, air flow exceeding 2m/sec) 

Item Symbol Te.t Condition min (B) typ ma.(A) 

O'C -1000 - -a.o 
VON +2S'C -960 - -810 

+1S'C -900 - -120 
Output Volt.,. V,,.. - V'HA or VIU 

O'C -1810 - -1665 

VOL +2S'C -18S0 - -1650 

+1S'C -1830 - -162S 

O'C -1020 - -
VONe +2S'C -980 - -

+1S'C -920 - -
Output Threshold Volt.,e V,,.. - VIN8 or VILA 

O'C - - -164S 

VOI,.C +2S'C - - -1630 

+1S'C - - -160S 

O'C -IUS - -840 

V,. 
Guaranteed Input Voltage 

+2S'C -110S - -810 
High for All Inputs 

+1S'C -104S - -120 
Input Volto,e 

O'C -1810 - -1490 

VIL 
Guaranteed Input Voltage 

+2S'C -1850 - -1415 
Low for All Inputs 

+1S'C -1830 - -1450 

I,. VIN- VINA o to +1S'C - - 220 

Input Current CS I 0.5 - 170 
IlL 1 VIN- V/LS o to +7S'C 

Others -50 - , -
All Input and Output Open. To-O'C -240 -220 -

Supply Current IE< 
Te.t Pin 12 To-7S'C - -205 -

.AC CHARACTERISTICS (VEE - -5.2V ±S%. Ta-O to +7S·C. air flow exceeding 2m/sec) 

1. READ MODE 

HM10474·8 HMI0474·1O 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time lACS - - 6 - - 6 

Chip Select Recovery Time IRes - - 6 - - 6 

Address Access Time I" - - 8 - - 10 

2. WRITE MODE 

HMI0474·8 HM10474·10 
Item Symbol Test ConditIOn 

min typ max min typ max 

W flte Pulse Width I. tWSA- 2ns 5 - - 5 - -
Data Setup Time I"" 1 - - 2 - -
Data Hold Time t .. D 1 - - 2 - -
Address Setup Time I"" tw-lw.u 2 - - 2 - -
Address Hold Time I .. , 1 - - 2 - -
Chip Select Setup Time twscs 1 - - 2 - -

Chip Select Hold Time tItHes 1 - - 2 - -
W rite Disable Time I", - - 6 - - 6 

Write Recovery Time I .. - - 9 - - 12 

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

mV 

mV 

mV 

I'A 

mA 

Unit 

n. 

ns 

ns 

Unit 

n. 

ns 

n. 

ns 

ns 

ns 

ns 

n. 

ns 
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HM10474-8,HM10474-10-------------------------------------------------

3. RISE/FALL TIME 

hem Symbol 

Output Rile Time /, 

Output Fall Time // 

4. CAPACITANCE 

Item Symbol 

Input Capaeitance C .. 

Output Capaeitanee C ••• 

.TEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 

Test Ci reult 

VcclGND) 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

S0" 1,\ 

Add rell 

Dout 

-2.0V 

S0" ,/ 
/1\ 

R,=5Oll 
CL=30pF(mclucles 
probe and J II 
capacitance) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- 4 

- 7 

2. INPUT PULSE 

Addrus 

, .. 
Dout 

SO" 
/ 

50~i/ 
)1'\. 

---- ---- -, ~---- ------ ----
D •• so,,'lI' so% / 

/ ' I 
~-------------~~ 

\ S0" / 
I.SD S0" .... 

/ .... ,. '.HCS 
--- ---- -

50;{ ~" . t"SCI .. , ,., 
D .. 

~HITACHI 

.... 
-
-

mox 

-
-

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

ns 

ns 

Unit 

pF 

pF 

20% 



HM10470.HM10470-1 

4096-word x '-bit Fully Decoded Random Access Memory 
The HM10470 is ECL 10K compatible, 4096-words x 1-bit, read 
write random access memory developed for high speed systems such 
as scratch pads and control/buffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide isola­
tion method with double metalization. 
The HM10470 is encapsulated in cerdip-18 pin package, compatible 
with Fairchild's F10470. 

• FEATURES 
• 4096·word x 1·bit organization 
• Fully compatible with 10K ECL level 
• Address access time: HM10470 

• Write pulse width: 
HM10470-1 
HM10470 
HM10470-1 

• Low power dissipation: O.2mW/bit 

2505 (max) 
15ns (max) 
25ns (min) 
15ns (m'in) 

• Output obtainable by wired·OR (open emitter) 

• TRUTH TABLE 
Input 

Output Mode 
CS WE Din 

H X X L Not Selected 

L L L L Write "0" 

L L H L Write "I" 

L H X Dout- Read 

Notes) x Irrelevant 
•• Read Out Nonlnvert 

• BLOCK DIAGRAM 
A. 

~, 64X64 . 
~. ~i Q Memory Cell 

A, ~ " Array ;:.!i ~ 

~. ; 
,; 

.ABSOLUTE MAXIMUM RATINGS(To-2S·C) 

Item Symbol Ratin. Unit 

Supply Volt .. e Vu to Vee +0.5 to -'1.0 V 

Input Volta.e V •• +0.5 to V .. V 

Output Current In' -30 ..... 
Storlie Temperature T ••• -65 to +150 ·C 

Stora.e Temperature T ••• (Bi •• >· -55 to +125 ·C 

• Under 8 ••• 

@HITACHI 

(DG-IS) 

• PIN ARRANGEMENT 

Hitachi Amenca Ltd • 2210 OToole Avenue • San Jose, CA 95131 • (408) 435-8300 
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HM10470,HM10470.1-------------------------------------------------------

• ELECTRICAL CHARACTERISTICS 

-DC CHARACTERISTICS (Vu--S.2V, RL-SOO to -2.0V, Ta-O to +7S'C, air flow exceeding 2m/sec) 

Item 

Output Voltage 

Output Threshold Voltage 

Input Voltage 

Input Current 

Supply Current 

• HMI0470 
•• HMI0410-1 

Symbol 

Vo. 

VOL 

VONe 

VOle 

V,. 

VIL 

I,. 

IlL 

1" 

Test Condition 

Y,N - VIHA or VILB 

VIN - VIHS or VILA 

Guaranteed Input Voltage 

High for All Inputs 

Guaranteed Input Voltage 

Low for All Inpuls 

VIN'" VIN .. 

CS i I VIN - VILB 
Other 

All Input and Output Open. 

Test Pin 9 

min !B) typ max(A) 

O·C -1000 - -840 

+2S'C -960 - -810 

+7S'C -900 - -720 

O·C -1870 - -166S 

+2S'C -18S0 - -16S0 

+7S'C -1830 - -162S 

O·C -1020 - -
+ZS·C -980 - -
+7S'C -920 - -

O·C - - -164S 

+2S'C - - -1630 

+7S'C - - -160S 

O'C -114S - -840 

+2S'C -110S - -810 

+7S'C -104S - -720 

O·C -1870 - -1490 

+2S'C -18S0 - -147S 

+7S'C -1830 - -14S0 

o to +7S'C - - 220 

O.S - 170 o to +7S'C 
-50 - -

-200' -160' -
Ta-O'C 

-280" -200·· -
Ta-7S'C - -145 -

-AC CHARACTERISTICS(Vu--S.2V ±S%. Ta-O to +7S'C. air flow exceeding 2m/sec) 
1. READ MODE 

HMI0470 HMI0470-1 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time , ACS - - 10 - - 8 

Chip Select Recovery Time IRes - - 10 - - 8 

Address Access Time / .. - IS 25 - 12 IS 

2. WRITE MODE 

HMI0470 HMI0470-1 
Item Symbol Test Condition 

min typ max min typ max 

Write Pulse Width ,. ''''SA -3ns 25 - - IS - -
Data Setup Time ''''SD 2 - - 2 - -

Data Hold Time 'WHD 2 - - 2 .- -

Address Setup Time 'ws .. '"-I,,, •. /1 3 - - 3 - -
Addre •• Hold Time tWHA 2 - - 2 - -
Chip Select Setup Time 'wscs 2 - - 2 - -
Chip Select Hold Time 'WHCS 2 - - 2 - -
Write Disable Time t., - - 10 - - 8 

Write Recovery Time I •• - - 27 - - 17 

@HITACHI 
Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

mV 

mV 

mV 

pA 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



-------------------------------------------------------HM10470,HM10470-1 

3. RISE/FALL TIME 

Item Symbol 

Output Rise Time I. 

Output Fall Time 1/ 

4. CAPACITANCE 

Item Symbol 

Input Capacitance C •• 

Output Capacitance C ••• 

.TEST CIRCUlT AND WAVEFORMS 

1. LOADING CONDITION 

Test Circuit 

Vcc(GND) 

M VT 

3. READ MODE 

Dout 

RL T CL 

",. RL=500 
CL =3OpF( Includes 

_ 2.0V probe and Jig 
capac Itanee) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- 3 

- 5 

2. INPUT PULSE 

~-'''5-
00" 

~ .... =:Jt:",~ 
00., . SO% 

4. WRITE MODE 

cs M~ - ________________________ ~ 

Add rU5 
.\/ / 

SO"}\. - - - - - - - - - - - - - - - - - -...; _____ +-_..J 

---~-, ~~- -----------
SO". /------------ / _____ +-_-t_-J.J '- ________ _ ...J 

~11I1f 

SO~:'- ------,v 
-",_ 11--.... -

~IIISA I.IICS _____ ~.....;..-------

soo", 

~'" ~tll'-

~HITACHI 

max Unit 

- ns 

- ns 

max Unit 

- pF 

- pF 

~ 211 ~, 

" 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 597 I 



598 

HM1047~HM10470·1--------------------------------------------------"'" 

< 
.! 
oS 

~ 
u 
.!:l 

~ .. 

zoo 

180 

160 

140 

120 

100 

SUPPLY CURRENT VB. 

AMBIENT TEMPERATURE 

-r----
VII'=-5.20Y 

80 
-20 20 40 

I I 
60 80 

Ambient Temperatur. r. (t) 

ADDRESS ACCESS TIME 
VB. AMBIENT TEMPERATURE 

35 

30 

• IS 

. 
< 

20 

~ I--~ 5 

~~~ ~ 
: I 

~ 
0 -- Vu-- .2OV 

5 
-20 20 40 60 80 

Ambient Temperalure r. rC) 

CHIP SELECT ACCESS TIME 

VB. AMBIENT TEMPERATURE 

2 

10 

• 
6 

4 - t:,1iI10470 
10470-1 

2 
V = -5.20 

0 
-20 20 40 60 10 

180 

i 160 

i: 14 

~ 
0 

u 
~ 12 

} 
0 

100 

80 
100 

35 

30 

25 

5 

10 

100 
5 

2 

10 

6 

4 

2 

100 0 

~HITACHI 

SUPPlY CURRENT va. 
SUPPLY VOLTAGE 

-

-5.72 -5.20 

ro=r"C 

-468 

Supply Voltl,e Vu (V) 

ADDRESS ACCESS TIME 
n. SUPPLY VOLTAGE 

HMI0410 ---
Kill 470·1 - -

ro= 5"C 

-5.72 -520 -4.68 

Supply Volta •• Vu (V) 

CHIP SELECT ACCESS TIME 

VB. SUPPLY VOLTAGE 

HMI0470 
HMI047 -I 

ro=r"C 

-5.72 -5.20 -4.68 

Supply Volt ... V .. (V) 

Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



-------------------------------------------------------HM10470,HM10470-1 

35 

30 

2$ 

20 

$ 

0 

$ 

WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE 

HMI0470 -
K 10610-1 -

VU--jV 
-20 10 100 

@HITACHI 

35 

30 

5 

0 

5 

WRITE PULSE WIDTH vs. 
SUPPLY VOLTAGE 

HMI0410 

KMI~1O-1 

- -
5\1,,1)' Voltaae Vu (V) 

-
-

T'=r 
-4.68 
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HM10480,HM10480F 

16,384-words x 1-bit Fully Decoded Random Access Memory 

The HM10480 is ECl 10K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed 
systems such as scratch pads and controllbuffer storages. 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10480 is encapsulated in cerdip-20 pin and flat 20-pin 
package, compatible with Fairchild's F10480 . 

• FEATURES 
• 16,384-words x 1-bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 25ns (max) 
• Write pulse width: 25ns(min) 
• low power dissipation: O.05mW/bit 
• Output obtainable by wired-OR (open emitter) 

.TRUTH TABLE 

Input 

es WE 
H X 

L L 

L L 

L H 

Notes) x . Irrelevant 
•. Read Out NOnlnvert 

• BLOCK DIAGRAM 

A. 

A. 

1 A. ~ 
'" A. i! 1 

A. ~ ;. 

A. >< 

A. 

Din 

X 

L 

H 

X 

128X 128 

Memory Cell 

Array 

Output Mode 

L Not Selected 

L Write "0" 

L Write "t" 

Dout- Read 

.ABSOlUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Umt 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V •• +0.5 to V .. V 

Output Current I ... , -30 mA 

Storage Temperature T.,. -65 to +150 ·c 
Storage Temperature T.,,( Bias)· -55 to +125 ·C 

• Under BIU 

~HITACHI 

HM10480 

(DG·20N) 

HM10480F 

(FG·20D) 

• PIN ARRANGEMENT 

(Top V.ew) 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



-----------------------------------------------------------HM10480,HM10480F 

• ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTlCS(VEE--S.2V, RL-SOn to -2.0V, TIl-O to +7S'C, air flow exceeding 2m/sec} 

Item Symbol Te.t Conditio" min (B) typ max (A) 

O'C -1000 - -840 

VON + 25'C -960 - -810 

+ 75'C -900 - -720 
Output VoltaBe V'N-VOIA or V,U 

O'C -1870 - -1665 

VOL +25'C -1850 - -1650 

+ 75'C -1830 - -1625 

O'C -1020 - -
VOIIC + 25'C -980 - -

+75"C -920 - -
Output Thre.hold Voltage V,N- VUI. or V,LA 

O'C - - -1645 

VOLe +25'C - - -1630 

+ 75'C - - -1605 

O'C -1145 - -840 

V,. 
Guaranteed Input Volt.ge 

+ 25'C -1105 - -810 
High for All Input. 

+75'C -1045 - -720 
Input Voltage 

O'C -1870 - -1490 

V" 
Guaranteed Input Voltage 

+25'C -1850 - -1475 
U>W for All Input. 

+75'C -1830 - -1450 

I,. Vllf-V'HA o to +75'C - - 220 

[oput Current CS I 0.5 - 170 
I" 1 V'N-VIL' o to +7S'C 

Others -50 - -

All Input a.d Output Ope •• To-O'C -200 -140 -
Supply Curre.t I .. 

Test Pi. 10 To-7S'C - -130 -

.AC CHARACTERISTICS(VEE--S.2V ±S%, TIl-O to +7S'C, air flow exceeding 2m/sec} 

1. READ MODE 

Item Symbol Te.t Co.dition min typ max 

Chip Select Acce •• Time tACS 2 - 15 

Chip Select Recovery Time he, 2 - 15 

Address Access Time I .. 3 15 25 

2. WRITE MODE 

Item Symbol Te.t Conditio. min typ max 

Write Pul.e Width Iw '" ... -5RS 25 - -
Data Setup Time 'WID 5 - -
Data Hold Time I"IID 5 - -
Addre.. Setup Time t .... 1.-25 •• 5 - -
Addre •• Hold Time "rllA 5 - -
Chip Select Setup Time ,."sc, 5 - -
Chip Select Hold Time ',,"es 5 - -
Write Di.able Time I •• - - 15 

Write Recoyery Time I •• - - 30 

~HITACHI 
Hitachi Amenca Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 

Unit 

.V 

.V 

.V 

"A 

mA 

Unit .. 
.0 
.0 

U.it 

.0 

•• 
.0 
n. 

.0 
no 

n. 

no 

no 
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HM1~.HM1~--------------------------------------------------------

3. RISE/FALL TIME 

It .. S,..boI Telt Condition Jain typ 

Oulpul Rile Ti_ 
" - 2 

Outptd Fin Time II - 2 

4. CAPACITANCE 

It .. Symbol Tell Coadition ain typ 

Input Capacit ..... e C,. - 4 

Output Capacitance Cn. - 7 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADtIG CONDITION 2. INPUT PULSE 

Teat Circuit 

Vee(eND) 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

50. 
\. 

n" 

Dou. 

-'LOY 

5O~/ 
/\. 

i£=_ 
CLm3OpF(includt. 
p ......... Iii 
_I ..... ) 

Addr ... 

..-.,-1.0 ... 

, .. 

5O~ 

5O~/ 
I\. 

---- ----. -~ 2t(---- ------ ----

~~~-------------~,' DI. 

ft 
.... \ 50. Q/ .. .. 

f .... .. '''HI --- ---------
~. 50:{ • 'WK' ... 

~HITACHI 

...,. 
-

-

max 

-
-
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Unit 

nl 

nl 

Unit 

pF 

pF 



HM 10480-15,HM 10480F-15 
16,384-words x 1-bit Fully Decoded Random Access Memory 

The HM10480 is ECl 10K compatible, 16,384,words x 1·bit, 
read/write random access memory developed for high speed 
systems such as scratch pads and control/buffer storages. 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10480 is encapsulated in cerdip·20 pin and flat 20'pin 
package, compatible with Fairchild's F10480 . 

• FEATURES 
• 16,384·words x 1·bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 15ns (max) 
• Write pulse width: 15ns(min) 
• low power dissipation: O.06mW/bit 
• Output obtainable by wired-OR (open emitter) 

.TRUTH TABLE 

Input 

CS WE 

H X 

L L 
L L 

L H 

N9t.a) x : Irrelevant 
• : Read Out Nonlnverl 

• BLOCK DIAGRAM 
A. 

A, i A, ~ .s 
A, £ -e 
A. ~ ~ 

A, >< 

A. 

Din 

X 

L 
H 
X 

128X 128 

Memory Cell 

Array 

Output 

L 

L 
L 

Dout· 

Mode 

Not Selected 

Write ·0· 

Write "t" 

Read 

.ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 

Supply Voltage VEl'to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to Va V 

Output Current I ... -30 mA 

Slor.,e Temperalure T'I, -65 to +150 ·c 
Storale Temperature T.,.( Bias)· -55 to +125 ·c 

• Uader B ... 

~HITACHI 

HMI0480·15 

(OG·20N) 

HMI0480F·I5 

(FG·20D) 

.PIN ARRANGEMENT 

(Top View) 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 603 I 
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HM10480-15.HM10480F-15------------------------------------------------------

• ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS (VEE - -S.2V. RL-SOO to -2.0V. T .. -O to +7S'C. air flow exceeding 2m/sec) 

Item Symbol Test Condition .. in (8) typ max(A) 

O'C -1000 - -840 

VON +2S'C -960 - -810 

+7S'C -900 - -720 
Output Voltage V",v - V,NA or VILa 

O'C -1870 - -1665 

VOL +2S'C -1850 - -1650 

+7S'C -1830 - -162S 

O'C -1020 - -
VOHC +2S'C -980 - -

+7S'C -920 - -
Output Threshold Voltage VIII' - V,U or V,LA 

O'C - - -164S 

VOLe +2S'C - - -1630 

+7S'C - - -160S 

O'C -114S - -840 

VIN 
Guaranteed Input Voltage 

+2S'C -110S - -810 
High for All Inputs 

+7S'C -104S - -720 
Input Voltage 

O'C -1870 - -1490 

VIL 
Guaranteed Input Voltage 

+2S'C -1850 - -147S 
Low for All Inputs 

+7S'C -1830 - -14S0 

lIN Y,N-V,N" o to +7S'C - - 220 

Input Current CS J 0.5 - 170 
IlL I V'N-V'LI o to +7S'C 

Others -50 - -
All Input and Output Open, To-O'C -240 -220 -

Supply Current I" Te.t Pin 10 Ta-7S'C - -200 -

.AC CHARACTERISTlCS(VEE--S.2V ±S%. T .. -O to +7S'C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Access Time IIiCS 2 - 8 

Chip Select Recovery Time tiles 2 - 8 

Address Access Time I .. 3 12 15 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse Width I. '.SA-3ns 15 - -
Data Setup Time 'WSD 2 - -
Data Hold Time I "tiD 3 - -
Addre.s Setup Time '.$A 1.-15ns 3 - -

Addres. Hold Time tWHA 2 - -
Chip Select Setup Time t "se! 3 - -
Chip Select Hold Time ""Hes 3 - -
Write Disable Time Iws - - 12 

Write Recovery Time Iw. - - 17 

~HITACHI 
Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

.V 

mV 

mV 

pA 

mA 

Unit 

ns 

na 

ns 

Unit 

na 

ns 

na 

n. 

ns 

na 

na 

ns 

na 



----------------------------HM10480-15, HM10480F-15 

3. RISE/FALL TIME 

lI- S,...... 
Oulpul Ri .. Ti_ " 
Outpul Fan Ti_ l/ 

4. CAPACITANCE 

II ... Symbol 

Input Capacitance C •• 

Output Capacitance C •• I 

• TEST CIRCUIT AND WAVEFORMS 

1. LOAOOG CONDITION 

Test eU'cuit 

Vcc(GNOl 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

50" 
\. 

Add rell 

OOUI 

-2.0V 

5O"/K 

RL=5OQ 
CL =3OpF( mcludes 
probe and J 18 
capac It&nce) 

T •• 1 CondiIiOll min Iyp 

- 2 

- 2 

Teat Condition III in typ 

- 3 

- 5 

2. INPUT PULSE 

~dfeu 

, .. 

50" 
I 

50~1I 
/~ 

---- ---- -, r---- ------
50,,4 ~ 

/ \ I 
~-------------~~ 

tlfU \ 50" 50" II .... 
..... / .... .. ,."cs 

--- ----
50/( J" I Irs,s ... ... Do. 

~HITACHI 

max 

-

-

_x 

-
-

----

Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

ns 

ns 

Unit 

pF 

pF 

2." 
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HM10480L 
16,384-words X 1-bit Fully Dec~ded Random Access Memory 
The HM10480l is ECl 10K compatible. 16.384-words x l·bit. 
read/write random access memory developed for high speed and 
low power systems such as control/buffer and main storages. 
The HM10480l is encapsulated in cerdip·20 pin package. 

• FEATURES 
• 16.384-words x 1-bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 25ns (max) 
• Write pulse width: 20ns (min) 
• low power dissipation: Standby 220mW (typ.). Operation 

350mW (typ.) 
• Output obtainable by wired·OR (open emitter) 

.TRUTH TABLE 

Input 

es WE 
H X 

L L 

L L 

L H 

Notes) x . Irrelevant 
• : Read Out NOnlnvert 

• BLOCK DIAGRAM 

Om --C~-!----; 

Om 
Output 

X L 

L L 

H L 

X Dout-

Memory MatriX 

l28X 128 

Mode 

Not Selected 

Write "0" 

Write "1" 

Read 

~vcc 

-GNO 

Dout 

.ABSOLUTE MAXIMUM RATINGS ( Ta=2S"C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V •• +0.5 to VEE V 

Output Current 1 •• t -30 rnA 

Storage Temperature T.,• -65 to +150 ·c 
Storage Temperature T .. ,(Bias)· -55 to +125 ·c 

• Under Bi .. 

~HITACHI 

(DG-20N) 

• PIN ARRANGEMENT 

(Top View) 

Hitachi America Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 



---------------------------------------------------------------HM10480L 

• ELECTRICAL CHARACTERISTICS 

eDC CHARACTERISTICS(Vu--5.2V. RL-500 to -2.0V. Ta-O to +75·C. air flow exceeding 2m/sec} 

Item Symbol Teat Conditi ... lIIin(8) typ max (A) 

O'C -1000 - -840 

Vo. +2S'C -960 - -810 

+7S'C -900 - -720 
Output Volt .... V,N-V'NA or V,U 

O'C -1870 - -166S 

VOL +2S'C -18SO - -16SO 

+7S'C -1830 - -1625 

O'C -1020 - -
VONe +2S'C -980 - -

+7S'C -920 - -
Output Threshold Volt .... V'N-V,., or V,LA 

0'C - - -1645 

VOLe +2S'C - - -1630 

+7S'C - - -16OS 

O·C -114S - -840 

V,. 
Guaranteed Input Volt_ 

+2S'C -l1OS - -810 
Hip for All Inputs 

+7S'C -1045 - -720 
Input Volt_ 

O·C -1870 - -1490 

VIL 
Gu.ranteed Input Volt .... 

+2S'C -1850 - -147S 
Low for All Inputl 

+7S'C -1830 - -14SO 

1,. V'N-V'HA o to +7S'C - - 220 

Input Current CS I O.S - 170 
IlL I V'N-V", o to +7S'C 

Others -SO - -
All Input and Output Open, Ta-O'C - -70 -120 

S_ly Current I" -61 Test Pin 10 Ta-75'C - -110 

eAC CHARACTERISTICS(Vu--5.2V ±5%, Ta-O to +75·C. air flow exceeding 2m/sec} 

1. READ MODE 

It .... Symbol Te.t Condition ..in typ max 

Chip Select Acce.. Ti .... 'AC' - 15 25 
Chip Select Recovery Time h:e, - 9 25 

Addr ••• Aeceu Time I •• 3 17 25 

2. WRITE MODE 

It_ SYlllboi Te.t Condition .in typ .... x 

Write Pul .. Width I. I.IA-3ns 20 - -
Dat. Setup Ti_ l .... 3 - -
Dat. Hold Time , .. liD 2 - -
Addre .. Setup Ti .... , ..... 1.-2Ons 3 - -
Addre.. Hold Ti .... I ... 2 - -
Chip Select Set ... Ti .... '.,e. 3 - -
Chip Select Hold Ti .... ' ... C. 2 - -
Write Di •• b1e Ti .... I •• - - 10 

Write Recover, Time I •• - - 25 

~HITACHI 
Hitachi Amenca Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

mV 

mV 

mV 

I'A 

mA 

Unit 

nl 

DO 

DO 

Unit 

na 

nl .1 
na 

n. 

n. 

n. 

na 

n. 
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HM10480L------------------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol 

Output Ria. Time I. 

Output Fan Time 1/ 

4. CAPACITANCE 

Ite .. Symbol 

Input Capacitanc. C •• 

Output Capacitanc. C •• , 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

Teat Condition min typ .... 
- 2 -
- 2 -

Test Condition min typ .... 
- 5 -
- 6.5 -

2. INPUT PULSE 

Tell Ci rcuit -O.9V -------1"-------....... 
Vcc(GND) 

I 
. I 

N.U.T. 

3. READ MODE 

4. WRITE MODE 

SO" 

... 
----

Din 

---
t 

Dout 

-2.0V 

, 
so,,\/ 
'/,' 

RL=5OII 
CL=3OpF(incllXiel 
probe and jil 
capacitance) 

Address 

00,,1 

-1.1V-i i 
I I 
I " I ,---, 

t" 

50~/ 
7' 

so~ 

---- -, ~---- ------
SO~~~ ______________ SO} / .... 

"'" \ SO" SO" It .... 
'\. / .... .. I •• C' -- --

so/{ L}" I.,c, ... ... 

~HITACHI 

----

Hitachi Amerrca Ltd • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

na 

n. 

Unit 

pF 

pF 



HM100422,HM100422F 
HM100422CG 
2S6-wordX4-bit Fully Decoded Random Access Memory 
The HM100422 is ECl lOOK compatible, 256-word x 4-bit, read 
write, random access memory developed for high speed system such 
as scratch pads and controllbuffer storages. 
Four active low Block Select lines are provided to select each block 
independently. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM100422 is encapsulated in cerdip-24pin package, or 24pin 
flat package compatible with Fairch lid's F 1 00422 . 

• FEATURES 
• 256-word x 4-bit organization 
• Fully compatible with lOOK ECl level 
• Address access time: lOns (max.) 
• Minimum write pulse width: 6ns (min.) 
• low power dissipation: O.SmW/bit 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 
Input 

Mod. 

HMl00422F 

HMI00422CG 

(FG·24) 

• ICG·24) 

DS WE Dm 

H X X 

Output 

L Not Seleded 

• PIN ARRANGEMENT 
eHM100422 

L L L 

L L H 

L H X 

No, •• ) x : Irrelev •• , 
• : Read Out Nonlnwert 

• BLOCK DIAGRAM 

L 

L 

Dout-

M .... ory Cell Arru 
I 

256 WQrds X4 Blls 

Block 2 Block 3 

Write "0" 

Write "I" 

Read 

Block 4 

~HITACHI 

eHM100422F 

• HM1 00422CG 

., . I 

, 

· 01. I 

SS; · 00. • 
SS; . , 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435·8300 

. . 
w, 
VI, 

DI, 

SS; 

00. 
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HM100422,HM100422F,HM100422CG-------------------­

• ABSOLUTE MAXIMUM RATINGS (Ta=2S'C) 
- I Item Symbol Rating Unit 

Supply Voltage Vu to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to V .. V 

Output Current 10.' -30 mA 

Storage Temperature T.,. -65 to +150 'C 

Storage TemPf'rature T.,.(Blas)· -55 to +125 'C 

• Und.r 81as 

• ELECTRICAL CHARACTERISTICS 
e DC CHARACTERISTICS (VEE - -4.SV, RL=SOn to -2.0V, Ta-O to +SS'C. air flow exceeding 2m/sec) 
-

Item Symbol Test Condition min(B) typ max (A) 

VON -1025 -955 -880 
Output Voltage V .• - V,HA or VILB 

I VOl -1810 -1715 -1620 

VONC -1035 - -
Output Threshold Voltage V, .. - V,NB or V11•A 

VOle - - -1610 
I V,N Guaranteed Input Voltage -1165 - -'SO Input Voltage 

V" High/Low for All Inputs -1810 - -1475 

I,. V,~ == V,HA - - 220 

Input Current I BS 0.5 - 170 
I" V . .,=V'LS I Others -50 - -

Supply Current I .. All Inputs and Outputs Open -200 -165 -

eAC CHARACTERISTlCS(VEE=-4.SV ±S%. Ta=O to +SS'C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition mIn typ max 

Block Select Access Time tASS - - 6 

Illock Select Recovery Time I RBS - - 5 

Address Access Time t" - 7 10 

2. WRITE MODE 

Item Symbol Test Condition mIn typ max 

Write Pulse WIdth tw 'WSA =2ns 6 4.5 -
Data Setup Time tWSD 2 0 -
Data Hold T,me tWH/I 2 0 -

Address Setup T,me twSA flr-6ns 2 0 -
Address Hold T,me IWHA 2 0 -
Block Select Setup T,me fWS8S 2 0 -
Block Select Hold T,me tWHBS 2 0 -
Write Disable Time Iws - 4 6 

W:'lte Recovery Time Iwo - 4.5 12 

~. RISE/FALL TIME 

Item Symbol Test Condition mm typ max 

Output Rise Time t. - 2 -
Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item Symbol Te.t Condition min typ max 

Input C.paeltance C •• - 4 -
Output Capacit.nce C .... - 7 -

• HITACHI 
Hitachi America Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

n. 

ns 

ns 

ns 

Unit 

ns 

ns 

Unit 

pF 

pF 



----------------------HM100422,HM100422F,HM100422CG 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

Vcc(GND) 

MU.T 

O.OlpF * v" 

3. READ MODE 

-2.0V 

RI.=501l 
CL =30pF( Includes 
probe and J II 
capac It.nee) 

RS~ 
~lA"a-4 ~ 

: :JW)'~, 
OtIUI I 

I -----"i, , 
17,'1 

4. WRITE MODE 

WE 

2. INPUT PULSE 

Add'==:¥ 
I ~---------------
I--'AA~ 

~.t ~~ ______ __ 

SI'I'4f'; 

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 611 I 
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HM100415,HM100415CG 

1 024-word x 1-bit Fully Decoded Random Access Memory 
The HM1004l5 is a 1024-word x l-bit, read/write random access 
memory developed for application to scratch pads, control and 
buffer storages which require very high speeds. 
The HM1004l5 is compatible with the HD100K families and 
includes on-chip voltage and temperature compensation for im· 
proved noise margin. This memory is encapsulated in cerdip·16pin 
package . 

• FEATURES 
• level .........•................. lOOK ECl Compatible 
• Organization .................•...... 1024·word by l·bit 
• Address Access Time .........•...•.......... lOns (max) 
• Chip Select Access Time ..•....•.............• 5ns (max.) 
• Power Consumption ......•.............. O.6mW/bit (typ) 
• Output Obtainable by Wired·OR (open emitter) 
• Compatible with Fairchild Fl004l5. 

• TRUTH TABLE 

Input 
Output Mode 

CS WE Din 

H X X L Not Selected 

L L L L Write "0" 

L L H L Write "I" 

L H X Dout'" Read 

Notes) x . Irrelevant 
•. Read Out Nonlnu'rl 

• BLOCK DIAGRAM 

32)(32 

.ABSOlUTE MAXIMUM RATINGS(Ta=2S'C) 

It ... Symbol Ratins Unit 

5_ly Voltap VEl to Vee +0.5 to -7.0 V 

Input Voltap V .. +0.5 to V .. V 

Output Current I ••• -30 mA 

Storace Temperature T". -65 to +150 'C 

Storlie Temperature T ... (Bia.)· -55 to +125 'C 

• Under 8 ... 

~HITACHI 

,------------------, 
HMI00415 

(DC-16A) 

HMI00415CG 

• 
(CG241 

.PIN ARRANGEMENT 
eHM100415 

(Top View) 

• HM1 00415CG 

'" U .'" 
"" 

, Ne 

Hitachi Amenca Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



__________________________________________________ HM100415,HM100415CG 

• ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS(VEE--4.SV, RL-SOO to -2.0V, Ta-O to + 8S'C , air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) typ max (A) 

VOH -1025 -955 -880 
Output Volta,e V .• - VINA or VILa 

VOL -1810 -1715 -1620 

VOHe -1035 - -
Output Threshold Volta,e V .. - V,U or VtLA 

VOLe - - -1610 

V'H Guaranteed Input Voltage -1165 - -880 
Input Voltage 

Hl,h/Low for All Inputs V" -1810 - -1475 

I,H V .. -VIIU - - 220 

Input Current I CS 0.5 - 170 
I" V ... - VtL. 

I Others -50 - -
Supply Current I .. All Inputs and Outputs Open -200 -150 -

.AC CHARACTERISTICS(ltE£--4.SV ±S%, Ta-O to +8S'C, air flow exceeding 2m/sec) 

I. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Access Time t ACS - 3 5 

Chip Select Recovery Time hes ~ 3 5 

Address Access Time I .. - 7 10 

2. WRITE MODE 

Item Symbol Test Conditaon min typ max 

Write Pulse Width I. 'WSA -2n5 6 4 -

Data Setup Time 'WSD 2 0 -

nata Hold Time 'WHD 2 0 -

Address Setup Time 'WSA 'w-6ns 2 0 -

Address Hold Time IWHA 2 0 -

Chip Select Setup Time 'tIISCS 2 0 -

Chip Select Hold Time ''NHeS 2 0 -

Write Disable Time Iws - 3 5 

Write Recovery Time I •• - 3 12 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I. - 2 -

Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance Coo - 3 -

Output Capacitance C •• , - 5 -

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

ns 

ns 

ns 

URit 

ns 

ns 

ns 

ns 

ns 

ns 

nS 

ns 

ns 

U'.lIt 

ns 

ns 

Unit 

pF 

pF 
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HM100415,HM100415CG---------------------------------------------------

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

Telt Circuit 

Vcc(GND) 

N.U.T. 

3. READ MODE 

Dout 

-2.oV 

~-.,,--
Do .. 

4. WRITE MODE 

RL=5OQ 
CL=3OpF(mchkles 
probe and JII 
capacitance) 

2. INPUT PULSE 

cs ~~ --------------------------
.\/ \/ 

,,-,,-Z.On. I1P 

~,. \. ----- - -- - -- - - - - ---I\. 
________ ~-J ~+_---------

0.. 
-----, ~r-- -----------

~,. / ------------ / ____ -+ __ +--.J·1 '- _______ __ --I 
~ ... 

~" ------,v 
~ .. ,- '--__ ..J1f---.... -

I---::::::: ••• ~"=::::j::~-... --+----.. oc..---,._...;...------
Do" I----.,..scs----I --------- SO" 

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



HM100474,HM100474F 
1024-wordX4-blt Fully Decoded Random Access Memory 
The HM100474 is e 1024-words x 4-bit, reed!write, random access 
memory developed for high speed systems such as scratch peds and 
control/buffer storages. 

HMlOO474 

The fabrication process is the Hitechi's low capacitance, oxide 
isolation method with double metalization. 
The HM100474 is compatible with the HD100K ECl families and 
includes on-chip voltage and temperature compensation for im­
proved noise margin. This device is encapsulated in cerdip-24.pin and 
flat 24pin package, compatible with Fairchild's F100474. 

.FEATURES 
• 1024·word x 4-bit organization 
• Fully compatible with 100K ECl level 
• Address access time: 25ns(max) 
• Write pulse width: 25ns(min) 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 

HMlOO474F 

IDG-24A) 

IFG-Z4) 

Input 

CS WE Dm 

H X X 

Output 

L 

Mode 

Not Sele.ted 

• PlN ARRANGEMENT 

eHM100474 

L L L L Write "0" 

L L H L Write "I" 

L H x DoUl e Read 

Notes) x Irreleyant 
• : Reed Out Nomnvert 

• BLOCK DIAGRAM 

Block" (Top View) 

.HM100474F 
A, '" A7 Va '" 

WE 
• ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

fS 
Item Symbol Ratln, Unit 

Supply VoltaBe Vu to Vee +0.5 to -7.0 V 
Uh 

Input Volta.e V .. +0.5 to V .. V Ub 

Output Current 1 •• 1 -30 mA Ub 

Storale Temperature T.,. -65 to +150 'C UI. 

Slor.,e Temperature T.,.(Blas)· -55 to +125 'C 

• Under B ••• UO, uOa Icc \tee" DO, 

(Top View) 

~HITACHI 
HItachI America Ltd .• 2210 O'Toole Avenue· San Jose, CA 95131 • (408) 435-8300 

NC 

'" 
A. 

AJ 

AJ 

AI 

,.. 

DO. 
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HM100474.HM100474F-------------------------------------------------

• ELECTRICAL CHARACTERISTICS 

e DC CHARACTERISTICS (VEE- -4.SV. RL-SOO to -2.0V. Ta-O to +8S·C. air flow exceeding 2m/sec) 

Item Symbol Test Condition minlB) typ mulA) 

VON -1025 -955 -880 
Output Volt .. e V .. - V,NA or V,U 

VOL -1810 - 1715 -1620 

VONe -1035 - -
Output Threshold Voltage V .. - V,NS or VILA 

VOLe - - -1610 

VIN Guaranteed Input Voltage -1165 - -880 
Input Voltag. 

High/Low for All Inputs VIL -1810 - -1415 

lIN V •• -VIHA - - 220 

Input Current I CS 0.5 - 110 
IlL V .. -VILB I Others -SO - -

Supply Current lEE All Inputs and Outputs Open -200 -165 -

eAC CHARACTERISTICS (VEE=-4.SV ±S%. Ta=O to +8S'C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Access Time t Ael - - 10 

Chip Select Recovery Time hees - - 10 

Address Access Ti me t AA - 15 25 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse WIdth I. ttrSA-3ns 25 15 -
Data Setup Time I WSD 2 - -
Data Hold Time tWHD 2 - -
Address Setup Time tWSA tw-twmin 3 - -
Address Hold Time tWNA 2 - -
Ch,p Select Setup Time t WIses 2 - -
Chip Select Hold Time tWHCS 2 - -
Write Disable Time t .s - - 10 

Write Recovery Time I •• - - 27 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time t. - 2 -

Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item Symbol Test ConditIOn min typ max 

Input Capacitance C .. - 4 -

Output Capacitance CO.l - 7 -

~HITACHI 
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mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

ns 

ns 

os 
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.s 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 
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pF 

pF 
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-------------------------------------------------HM100474,HM100474F 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

OUluF ;J;. 

3. READ MODE 

4. WRITE MODE 

... 

Test CirCUit 

Vcc(CNO) 

M.U.T. 

SO" I\. 

Oout 

-2.0V RL=5Oi! 
CL=30pF(mcludes 
probe and J II 
capacitance) 

" 

50~K 

2. INPUT PULSE 

-1.7V I 
I I 

I I 
t----4 
I I. I 

Add" .. ~ ______ _ 

---'~ ." :::jr-
00 .. -~ 

50" 
J 

so~/ 
/1\. 

---- ---- -, ,-----

so~<~ _____________ ~:1< 
------ ----

u .. 

.. .. 
fWSD \ 50% 50" V to .. 

'\. / 
'''SA .. , ... cs 

--- --
L}" 50~ '.scs ... ro. 

Do" 

@HITACHI 
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HM100474,HM100474F--------------------------------------------------

200 

180 

< 
• 160 

• 14 

u 

0 

l 12 0 

100 

SUPPLY CURRENT VB. 

AMBIENT TEMPERATURE 

.... ~ 
"-.... 

............... 

I'---
~ 

80 
-20 

vn=-rOV 

20 40 60 80 

Ambient Temperature To ('C I 

ADDRESS ACCESS TIME 
VB. AMBIENT TEMPERATURE 

0 

5 

0 

5 

0 

5 

0 

2 

] 1 0 

8 

6 

4 

2 

~ 

-
\oUj-4.S0V 

20 20 40 60 80 

Amblt"nl Temperature To ('C) 

CHIP SELECT ACCESS TIME 
VB. AMBIENT TEMPERATURE 

~ - f.--

VEf= -4.S0V 

V 

20 20 40 60 80 

Ambient Temperature To ('C l 

100 

100 

100 

~HITACHI 

< 
.5 

-
u 

V> 

• ..: 

,;; 
u 

200 

ISO 

160 

140 

120 

100 

80 

0 

5 

0 

5 

0 

5 

0 

2 

0 

8 

6 

4 

2 

0 

SUPPLY CURRENT VI. 

SUPPLY VOLTAGE 

- -

r.=25·C 

-4.95 -4.50 -4.05 

Supply Voltage VEl (V) 

ADDRESS ACCESS TIME 
VB. SUPPLY VOLTAGE 

-
Ta=2S'C 

us -450 4.05 

Supply Voltage VEE IV) 

CHIP SELECT ACCESS TIME 
VB. SUPPLY VOLTAGE 

t=25'C 

-4095 -4.50 - 4~5 

Supply Volt.,e Vu (V) 
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-----------------------------------------------HM100474,HM100474F 

5 

! zo 
~ 

: 1 
: 
;e 

5 

! 10 .. 

WRITE PULSE WIDTH ".. 
AMBIENT TEMPERATURE 

- -
"',.--

-
.5OV 

o 
-10 10 40 80 

AMIIla.t Tellperl.u,. T. ('tl 

100 

:; 

WRITE PULSE WIDTH ".. 
SUPPLY VOLTAGE 

a~--+_--~---+---+--~--~ 

! ZO~--+_--~---+---+--~~~ 

'5 

~ 15~--~--~ __ -+ __ _+--~~~ 
: 
;e 
.l! 10t---+_--~---+--_t--_i1___t .. -15'1; 

-4.15 -4.50 -4.05 

Supply Volt ... V" (V) 

eHITACHI 
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HM100474-8,HM100474-10Prellmlnary 
HM100474F-8, HM1004 74F-10 
1024-woldX4-blt Fully Deco.:led Random Access Memory r------------------, The HM10Q474 is ECl 100k compatible, 1024-words x 4-bit, read HMI00474-8, HMI00474-10 

write, random access memory ~eloped for high speed systems such 
as scratch pads and control/buffer storages. 
The fabrication process is the Hitachi's U-groove isolation method. 
The HM100474 is encapsulated in cerdip-24 pin and flat 24 pin 
package, compatible with Fajrchild's F100474. 

-FEATURES 
• 1024-word x 4-bit organization 
• Fully compatible with 100K ECl level 
• Address access time: HM100474-8 8ns (max) 

HM100474-10 10ns (max) 
• Write pulse Width: HM100474-8 5ns (min) 

HM 100474-1 0 5ns (min) 
• low power dissipation: 0.3mW/bit 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 
Input 

Output 
CS WE Din 

Mod. 

H X X L Not Sel.dod 

L L 

L L 

L H 

NOI .. ) x : JrreleYaM 
• : R ... o.t Noni •• r, 

• BLOCK DIAGRAM 

'" 
'" 
'" AI 

L L Writ. "0" 

H L Wril' "I" 

X DoutO Read 

• ABSOI.UTE MAXIMUM RATINGS (Ta-2S'C) 

It .... Symbol Ratio, Unit 

Supply Voltq. Vu to Vee +0.5 to -7.0 V 

Input Volt ... V .. +0.5 to V .. V 

Output Curr.nt I ... -30 IDA 

5Ior ... Te_ratur. T." -65 to +150 ·c 
Stor ... To_rato .. T.,,(Bi •• )· -55 to +125 ·c 

• U ...... Bi •• 

Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachis Sales Dept, reg,arding specifications. 

~HITACHI 

(DG-24A) 

HMI00474F-8, HMI00474F-IO 

(FG-24) 

• PlN ARRANGEMENT 
• HM100474-8, HM100474-10 

(Top View) 

• HM100474F-8, HM10047F-10 

'" '" NC 

WE 

Cs 

Uh 

Ub 

Ub 

UI, 

Hitachi America Ltd • 2210 OToole Avenue • San Jose, CA 95131 • (408) 435-8300 

As 

'" 
AI 

As 

AI 
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----------------HM100474·8, HM1 00474·10, HM100474F·8, HM100474F·10 

• ELECTRICAL CHARACTERISTICS 

eDC CHARACTERISTICS (V .. - -4.SV, RL-SOO to -2.0V, Ta-O to +8S'C, air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) typ mulA) 

Vo. -1025 -955 -880 
Output Voltage V .. - V,NA or VILa 

VOL -1810 - 1715 -1620 

VONe -1035 - -
Output Threshold Voltage V .. - VINB or VILA 

VOLe - - -1610 

V,. Guaranteed Input Voltage -1165 - -880 
Input Voltage 

High/Low for All Inputs -1475 V" -1810 -
[,. V,~- V,N .. - - 220 

Input Current I CS 0.5 - 170 
I" v .. - VILa I Other. -SO - -

Supply Current I" All Inputs and Outputs Open -240 -220 -

e AC CHARACTERISTICS (VEE - -4.SV ±S%. Ta-O to +8S'C. air flow exceeding 2m/sec) 

I. READ MODE 

HM1OO474/F·8 HM1OO474/F·1O 
Item Symbol Test Condition 

mm typ max min typ max 

Chip Select Access Time t ACS - - 6 - - 6 

Chip Select Recovery Time t Res - - 6 - - 6 

Address Access Time IAA - - 8 - - 10 

2. WRITE MODE 

HMlOO474/F·8 HM1OO474/F·1O 
Item Symbol Test Condition 

mm typ max mm typ max 

Write Pulse Width Iw twsA=2ns 5 - - 5 - -

Data Setup Time twsD 1 - - 2 - -

Data Hold Time tWHD 1 - - 2 - -

Address Steup Time tWSA tw=twmin 2 - - 2 - -

Address Hold Time tWHA 1 - - 2 - -

Chip Select Setup Time twscs 1 - - 2 - -

Chip Select Hold Time tWHCS 1 - - 2 - -

Write Disable Time Iws - - 6 - - 6 

Write Recovery TIme IWR - - 9 - - 12 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I. - 2 -

Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance C .• - 3 -
Output Capacitance C ... - 5 -

@HITACHI 
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Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

S 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

n. 

Unit 

pF 

pF 
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HM100474-8, HM1 00474-1 0, HM100474F-8, HM1 00474F·1 0----------------

.TEST CIRCUIT AND WAVEFORMS 

1. LOADN> CONDITION 

Teat Cireuit 

Vcc(CNO) 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

5O~ 

r\. 

... 

0 ... 

-2.0V 

/ 
5O~ '\. 

RL=5OII 
CL=3OpF( •• clude. 
probe and ,il 
capacatance ) 

2. INPUT PULSE 

..-.,-2.0 ... 

Add,,,. ,_~_--.,,~ ___ _ 

---/~ ,.. j,-
D ... _______ ~ 

so~ 

so;;' / 
I\ 

---- ---- -, ,..----

5O~~~-----------T-~~]f( 
------ ----

D,. 
.. .. 

.... \ 5O~ 5O~ / .... 
~ J .... .. '.lIes --- ----- --
~~ 5°1 I '.,n ... ... 

~HITACHI 
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HM100470----------

4096-word x 1-bit Fully Decoded Random Access Memory 
The HM100470 is a 4096-words x 1-bit, read/write, random access 
memory developed for high speed systems such as scratch pads and 
control buffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM100470 is compatible with the HD100K ECl families and 
includes on-chip voltage and temperature compensation for im­
proved noise margin. This device is encapsulated in cerdip-18pin 
package, compatible with Fairchild's F100470 . 

• FEATURES 
• 4096-word x 1-bit organization 
• Full compatible with 100K ECl level 
• Address access time: 25ns(max) 

lOG-IS) 

• Write pulse width: 25n5 (min) • PIN ARRANGEMENT 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 

Input 
Output 

CS WE Din 
Mode 

H x X L Not Selected 

L L L L Write "0" 

L L H L Write "1" 

L H X Dout- Read 

Notes) x : Irrele .... nt 
• : Read Out Nonl vert 

• BLOCK DIAGRAM 

\" 

\, 64XM 

\; Ei :5 Memorv Cell 

\, ~ " -\rray ~~ -g 

" i 
\, 

• ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to VEE V 

Output Current 1 .. , -30 mA 

Storage Temperature T'I, -65 to +150 'C 

Storage Temperature T.,,(Bias)· -55 to +125 'C 

• Under B ••• 

~HITACHI 

(Top View) 

Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 623 



624 

HM100470-----------------------------------------------------------

• ELECTRICAL CHARACTERISTICS 

e DC CHARACTERISTICS (VEE - -4.SV. RL-SOCl to -2.0V. Ta=O to +8S·C. air flow exceeding 2m/see) 

Item Symbol Test Condition min(B) typ max (A) 

VON -i025 -955 -880 
Output Voltage V .. - V,NA or VILa 

VOL -1810 -1115 -1620 

VOHe -1035 - -
Output Threshold Voltage v .. - V,NB or \liLA 

VOLe - - -1610 

V,. Guaranteed Input Voltage -1165 - -880 
Input Voltage 

High/Low for All Inputs V" -1810 - -1415 

/,. Vn- VIN ... - - 220 

Input Current I CS 0.5 - 110 
/" Vn - VILB I Others -50 - -

Supply Current / .. All Inputs and Outputs Open --200 -165 -

eAC CHARACTERISTICS (VEE--4.SV ±S%. Ta~O to +8S·C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition mm typ max Unit 

Chip Select Access Time lACS - 10 ns 

Chip Select Recovery Time IRes - - 10 ns 

Address Access Time lAA - - 25 ns 

2 WRITE MODE 

Item Symbol Test Condition min typ max UOIt 

Write Pulse Width t" iM.sA==-3ns 25 - - ns 

Data Setup Time tWSD 2 - - ns 

Data Hold Time tKHIJ 2 - - ns 

Address Setup Time 'M SA I" =iumin 3 - - ns 

Address Hold Time /UHA 2 - - ns 

Chip Select Setup Time tl4SCS 2 - - ns 

Chip Select Hold Time titHeS 2 - ns 

Write Disable Time t" , - - 10 ns 

Write Recovery Time flu - - 21 ns 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time /, - 2 -
Output Fall Time /1 - 2 -

4. CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance e .. - 3 -
Output Capacitance C .. t - 5 -

~HITACHI 
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Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Umt 

n. 

ns 
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pF 
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-----------------------------------------------------------HM100470 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 
T est Circuit 

Vcc(GND) 

M.U.T. 

3. READ MODE 

~-,,,-,-~ 
D ... 

4. WRITE MODE 

cs 

Adduu 5 .... 

00 .. 

Dout 

-2.0V RL=5OQ 
CL=3OpF(lncludes 
probe and J11 
capacitance) 

~" .. =t==':JE:: 
Do ... , _ 50% 

~HITACHI 

~ 20~. 

II 
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HM1 00480-15, -------Preliminary 

HM100480F-15 
16,384-words x 1-bit Fu"y Decoded Random Access Memory 

The HM100480-15 is ECL lOOK compatible, 16,384-words xl-bit, 
read/write random access memory developed for high speed systems 
such as scratch pads and control/buffer storages. 
The fabrication process uses the Hitachi's U-groove isolation 
method. 
The HM100480-15 is encapsulated in cerdip-20 pin and flat-20 pin 
package, compatible with Fairchild's 100480. 

-FEATURES 
• 16,384-words x 1-bit organization 
• Fully compatible with lOOK ECL level 
• Address access time: 15ns (max) 
• Write pulse width: 15ns (min) 
• Low power dissipation: O.06mW/bit 
• Output obtainable by wired-OR (open emitter) 

.TRUTH TABLE 

Input 

es WE 

H x 

L L 
L L 
L H 

Notes) x : Irrelevant 
• : Read Out Nonlnvert 

.BLOCK DIAGRAM 

A. 

AI j 1., ~ 
Q 

A, ~ 1! 

A. ~ ~ 

A, X 

A • 

Din 
x 

L 

H 
X 

I28X 128 

Memory Cell 

Array 

Output Mode 

L Not Selected 

L Write "0" 

L Write "I" 

Dout- Read 

• ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to V .. V 

Output Current 1 .... -30 mA 

Storage Temperature T", -65 to +150 ·c 
Storage Temperature T •. ,(Bias)· -55 to +125 ·c 

• URdu Bial 

~HITACHI 

HMI00480·15 

~ 
~1" 

(DG-20N) 

HMI00480F-15 

(FG-20D) 

• PIN ARRANGEMENT 

(Top View) 

Note) 
The specifications of 
this device are subject 
to change without 
notice. 
Please contact your 
nearest Hitachi's 
Sales Dept. regarding 
specifications. 
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----------------------------------------------------HM100480-1S,HM100480F-1S 

.ELECTRICAL CHARACTERISTICS 

-DC CHARACTERISTICS(V •• --4.SV, RL-SOO to -2.0V, To-O to +8S·C, air flow exceeding 2m/sec} 

Item Symbol Test Condition mInI B) typ maxlAI 

VON -1025 -955 -880 
Output Voltage V •• - VillA or V, u 

VOL -1810 -1715 -1620 

VOHC -1035 - -
Output Threshold Volt .. e V •• - V,HB or V'LA 

VOLe - - -1610 

V,N Guaranteed Input Voltage -1165 - -880 
Input Voltage 

Hi,h/ Low for All Input V/L -1810 - -1475 

liN v .. - V"u - - 220 

Input Current I CS 0.5 - 170 
I,L V .• - V,La I Others -50 - -

Supply Current I .. All Inputs and Outputs Open -220 - -

eAC CHARACTERISTICS (VEE=-4.5V±5%, Ta=O to +75·C, air flow exceeding 2m/sec) 

I. READ MODE 

Item Symbol Test CondItion min typ max 

Chip Select Access Time lAcs 2 - 8 

Chip Select Recovery Time IB.cs 2 - 8 

Address Access Time IAA 3 12 15 

2. WRITE MODE 

Item Symbol Test CondItion min typ max 

Write Pulse Width til 11I'I4=3ns 15 - -
Data Setup Time fllS/J 2 - -
Data Hold TIme tUHIJ 2 - -

Address Setup Time 111':'4 tn=/umm 3 - -
Address Hold Time fllH4 3 - -

Chip Select Setup Time 111':'(,':' 2 - -
Chip Select Hold Time ttlH(':' 2 - -

Write Disable Time til':' - - 12 
Write Recovery Time IIIR - - 17 

~HITACHI 
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Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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HM100480-15,HM100480F-15,-----------------------------------------------------

3. RISE/FALL TIME 

Item Symbol Test Condition min typ 

Output Rise Time /, - 2 

Output Fill Time // - 2 

4. CAPACITANCE 

Item Symbol Test Condition min typ 

Input Capacitance C,. - 3 

Output Capacitance Co., - 5 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 

Test Circuit 

VcC(GND) 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

50% 

Add rlus 

----

---
Do. t 

Dout 

-2.0V 

\. 

50~'J 
/'\. 

R,=5OQ 
CL=3OpF( Includes 
probe and III 
capacitance) 

1.-,,-2.0ft. 

-\ddress 

." 
DOllt 

50~ 

50~~ 
If'. 

---- -, ~---- ------ ----
50~(~ _____________ ~~/ / .... 

I.SD \ 50% 
r--I"\' 

50% / '.Hot 
'''SA .. tWlles 

---- - -
50/f L}% , .. scs ... ... 

~HITACHI 

max 

-
-

max 

-

-
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n. 

ns 
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pF 
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