










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































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

Pins A, o, O, [0 8 o, o, 0, 0, 0, Hex
Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) Data
Manufacturer Code ViL 0 0 0 0 0 1 1 1 07
Device Code Vin 1 0 0 1 0 1 0 0 94

Notes: 1. A; =12.0:0.5V.
2. Ay~gsAygmss CE,OF/Vpp= VL.

u HIGH PERFORMANCE PROGRAMMING OPERATION
e DC PROGRAMMING CHARACTERISTICS (T, = 25°C +5°C, V¢ = 6V £0.25V, Vpp = 12.5V£0.3V)

Parameter Symbol Test Condition min. typ. max. | Unit
Input Leakage Current Ipy ViN =5.25V - - 10 HA
Output Low Voltage During Verify VoL Ior =2.1mA - - 045 \%
Output High Voltage During Verify Vou Toy = —400uA 24 - - \4
Ve Current (Active) Icca - - 100 mA
Input Low Level Vio -0.1* - 0.8 \%
Input High Level Via 2.0 - Vec**| Vv
Vpp Supply Current Ipp CE=Vy - - 50 | mA

*: DC, -0.6V AC 20ns. **: DC, Ve + 0.5V AC 20ns.
**: Mode Selection is unfixed between Vig = Vccand Vig = 11.5V.

® AC PROGRAMMING CHARACTERISTICS (T, = 25°C+5°C, V¢ = 6V £0.25V, Vpp = 12.5V£0.3V)

Parameter Symbol Test Candition min. typ. | max. | Unit
Address Setup Time tas 2 - . us
Data Setup Time tps 2 - - us
Address Hold Time tAH 0 - - us
Data Hold Time tDH 2 - - us
OE Hold Time tOEH 2 - - us
CE to Output Float Delay tpF 0 - 130 | ns
Vpp Setup Time typs 2 - - us
Ve Setup Time tves 2 - - us
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
Vpp Recovery Time tyr 2 . - us
Data Valid from CE tpv - - 1 us

Notes: topw is defined as mentioned in flow chart.
tpr defines the time at which the output achieves the open circuit condition and data is no longer driven.
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HN27512G Series

-® SWITCHING CHARACTERISTICS
Test Condition
Input Pulse Level: 0.45V to 2.4V
Input Rise and Fall Time: < 20ns

Reference Level for Measuring Timing: 0.8V and 2.0V

Program Program Verify
4
Address )
K.
tas Al
Y
Data _—<‘ Data In Stable Data Out Valid
DS IDH oy IDF
Vep !\
Veet!
Vee
V
¢ tycs toEH tyR
CE —
tpw
= ERASE

Erasure of HN27512G is performed by exposure to ultraviolet light of 2537A 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/cm?.
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HN27512G Series

Supply Current Icc (mA)

Address Access Time Tacc (ns)

SUPPLY CURRENT VS.
SUPPLY VOLTAGE

SUPPLY CURRENT VS.
AMBIENT TEMPERATURE

100 L
Ta=25C Vee=5V
80 80
<
£
60 2 60
g
3
40 leca™ 7 4
= \‘
L/—% \\ 1(‘(_'2
20 20 \}.
Icc lecr
0 | 0 —
4 5 6 20 40 60 80
Supply Voltage Vee (V) Ambient Temperature Ta (C)
ADDRESS ACCESS TIME VS. ADDRESS ACCESS TIME VS.
VOLTAGE AMBIENT TEMPERATURE
250 250
\ Ta=25C Vee=5V
AN - L
200 20 —
\ -
150 £ 150
— g
= —
&
5]
100 Z 100
2
3
50 < 50
0 5 5 = 20 060 80
Supply Voltage Ve (V) Ambient Temperature Ta (C)
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HN27512P Series Preliminary

65536-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.
R R X (DP-28)
Programming High Performance Programming
Operations
® Static ...........0.0un. No Clocks Required

® |nputs and Outputs TTL Compatible During Both Read and
Program Modes

® AccessTime ............. HN27512P-25: 250ns (max.) = PIN ARRANGEMENT
HN27512P-30: 300ns (max.)
® Absolute Max. Ratingof ..... 14.0V (max.)
Vpp pin
® Low Stand-by Current . ... ... 40mA (max.)
® Device Identifier Mode ...... Manufacturer Code and Device
Code.
a BLOCK DIAGRAM
Address O———
S 2 1,024x512
ﬁ' . Memory Matrix
x|
Address O—y:_b-‘—
1 .........
1/0 ?S gs ',_ Y-Gating
52| (Top View)
0d t_j L Y-Decoder
g
B T
CE O-D>~4 —_— 0
OE/Vpp O-{>o Address Address
Vee O—
OE/Vpp
: High Tereshold
Vss O— . B nn'ffnefm °

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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HN27512P Series

® MODE SELECTION

Pins CE OE/Vpp A9 Ycc Outputs
Mode (20) (22) (24) (28) (11~13,15~19)
Read viL ViL X YVee Dout
Output Disable 1474 Vin X Yce High Z
Standby Vin X X Ycc High Z
High Performance Program ViL Vpp X Yce Din
Program Verify VL viL X Yce Dout
Program Inhibit Vin Vpp X Vce High Z
Identifier ViL ViL VH Yce Code

Note) X ...Don’t care
VH:12.0V £ 0.5V.

® ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Operating Temperature Range Topr 0 to +70 °C
Storage Temperature Range Totg -55 to +125 °C
Storage Temperature Range Under Bias Thias —10 to +80 °C
All Input and Output Voltages* Vin Vout —-0.6 to +7 \4
Voltage on Pin 24 (A9) ViD -0.6 to +13.5 v
Vpp Voltage* Vep —0.6 to +14.0 \'
Vec Voltage* Vee -0.6 to +7 \4

* with respect to GND

n READ OPERATION
® DC AND OPERATING CHARACTERISTICS (T = 0 to +70°C, V¢c = 5V £5%)

Parameter Symbol Test Conditions min. | typ. max. Unit
Input Leakage Current Iy VinN =5.25V - - 10 A
Output Leakage Current Ito Vout = 5.25/0.45V - - 10 BA
Vcc Current (Standby) Icc1 CE=Viy - | - 40 mA
Vcc Current (Active) Icca CE=OE=Vp - |45 100 | mA
Input Low voltage ViL -0.1*| - 0.8 A
Input High Voltage Vin 20| - |Vco+1**| Vv
Output Low Voltage VoL ToL = 2.1mA — |- | oas | v
Output High Voltage Vou Iop = —400uA 24| - - \4

*: DC, -0.6V AC 20ns. **:DC, Vcc + 1.5V AC 20ns.
*#*: Mode selection is unfixed between Vg = Voc + 1V and Vg = 11.5V.
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HN27512P Series

® AC CHARACTERISTICS (7, =0 to +70°C, Ve = 5V £5%)

HN27512P-25 HN27512P-30 .
Parameter Symbol Test Condition - - Unit
min. max. min. max.
Addres to Output Delay tace CE=0E=Vp - 250 - 300 ns
CE to Output Delay tcE OE=Vp - 250 - 300 ns
OE to Output Delay toE CE=Vp - 100 - 120 ns
OE High Output Float tDF CE=Vp 0 60 0 105 ns
Address to Output Hold toH CE=0E=Vp 0 - 0 - ns
Note: tpy 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: 0.45V to 2.4V
Input Rise and Fall Time: < 20ns
Output Load: 1 TTL Gate +100pF
Reference Level for Measuring Timing: 0.8V and 2.0V
Address X J‘K
CE Stand-by Mod Stand-by Mode
andby Mode Active Mode 7/ y e
tce
)
OF/Vp
4
toe !pF
*lacc fon
(Z7ZTF ) b
Data Out AN Data Out Valid )
® CAPACITANCE (T, = 25°C, f= IMHz)
Parameter Symbol Test Condition min. | typ. | max. | Unit
Input Capacitance (except OE/Vpp) Cin1 Vin =0V - 4 6 | pF
OE/Vpp Pin Cin2 Vin =0V - |12 [ 20 | pF
Output Capacitance Cout Vout =0V - 8 | 12 | pF
@ HITACHI
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HN27512P Series

» 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.

( START )

/

SET PROG./VERIFY MODE
Vpp =12.5:0.3V, Vcc =6.0£0.25V

l Address = I
y

y
=0
=i ]
[(wi=n | NO
\
Program tpy = Ims+ 5% YES
[ f ] <l

NOGO

Address+1 — Address | VERIFY
A

GO

L Program topw = 3n ms

NO

LAST
Address?

SET READ MODE
Vcc =5.0V+0.25V

READ NOGO o
All Address -
Y
( FAIL )
High performance Programming Flowchart
- @HITACHI
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HN27512P 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.

® HN27512P SERIES IDENTIFIER CODE

Pins A, o, [0 o, o, O, o, 0, 0, Hex
Identifier (10) (19) (18) an (16) (15) (13) (12) (11) Data
Manufacturer Code VIL 0 0 0 0 0 1 1 1 07
Device Code Vig 1 0 0 1 0 1 0 0 94

Notes: 1. A, =12.0V+0.5V.
A, ~erAyg~as,CE, OE/VPP= ViL.

= HIGH PERFORMANCE PROGRAMMING OPERATION
® DC PROGRAMMING CHARACTERISTICS (T, = 25°C £5°C, V¢ = 6V £0.25V, Vpp = 12.5V£0.3V)

Parameter Symbol Test Condition min. | typ. | max. | Unit
Input Leakage Current Iy ViN=5.25V - - 10 HA
Output Low Voltage During Verify VoL Ior =2.1mA - - 045 v
Output High Voltage During Verify Vou Ioy = —400uA 24 - - v
V¢c Current (Active) Icco - - 100 mA
Input Low Level Vi -0.1* - 0.8 \4
Input High Level Vig 2.0 - Vee**| Vv
V pp Supply Current Ipp CE=V - - 50 | mA

*: DC,-0.6V AC 20ns. **: DC, Ve + 0.5V AC 20ns.
**. Mode selection is unfixed between Vcc and Vi = 11.5V.

e AC PROGRAMMING CHARACTERISTICS (T, = 25°C £5°C, Vo = 6V £0.25V, Vpp = 12.5V+0.3V)

Parameter Symbol Test Condition min. | typ. | max. | Unit
Address Setup Time tas 2 - - us
Data Setup Time tps 2 - - us
Address Hold Time tAH 0 - - us
Data Hold Time tpy 2 - - us
OE Hold Time tOEH 2 - - us
CE to Output Float Delay tpF 0 - 130 | ns
Vpp Setup Time typs 2 - - us
Ve Setup Time tyecs 2 - - us
CE Pulse Width During Initial Programming tpw 095 1.0 1.05 ms
CE Pulse Width During Overprogramming topw 2.85 - 78.75 ms
Vpp Recovery Time tvr 2 - - us
Data Valid from CE tpy - - 1 Ms

Notes: topw is defined as mentioned in flow chart.
tpr defines the time at which the output achieves the open circuit condition and data is no longer driven.
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HN27512P Series

® SWITCHING CHARACTERISTICS

Test Condition

Input Pulse Level: 0.45V to 2.4V

Input Rise and Fall Time: < 20ns

Reference Level for Measuring Timing: 0.8V and 2.0V

Program Program Verify

Address

‘as AH

Data —-—{L Data In Stable Data Out Valid

Ips IDH by IDF

Vep Y

OE/Vpp typs "

Vectl

V
cc tycs LOEH VR

<E ) P

8 RECOMMENDED SCREENING CONDITIONS
Before mounting, please make the screening (baking Program and

without bias) shown in the right. Verify
by Programmer
I

Baking at
125t0 150°C
for 24 to 48 hrs

Ensuring
Read-out

Recommended
Screening conditions
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HN27C1024G Series Under Development

65536-word X 16-bit 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.

BsFEATURES

® Single Power Supply: +56V + 5%
® High Performance Program Mode and High Performance Word
Program Mode
Program Voltage: +12.5V DC
High Performance Programming Available
® Static: No Clocks Required
® |nputs and Outputs TTL Compatible During Both Read and EPIN ARRANGEMENT
Program
® Access Time: 150ns max. (HN27C1024G-15)
200ns max. (HN27C1024G-20)
® Low power Dissipation: 50mW/MHz typ. (Active Mode)
Suw typ. (Stand-by Mode)

EBLOCK DIAGRAM
e —

1024 X 1024
Memory Matnx

1/00

CTE T T
?-_.

Y-Gatng

[ Input Data |
Control

S Y-Decoder
1/01s t—_ﬁ rﬂ rl;
(Top View)
O0E o—o Ao —~—As
PGM o——{>o-
Vee o——
v (o * High Threshild Inverter
Vss o—

© HITACHI
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HN27C101G Series Preliminary

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

s FEATURES
® Single Power Supply . .................. +5V 6%
® High Performance Program Mode and High Performance
Page Program Mode . . . . .. Program Voltage: +12.5V DC
........... High Performance Programming Available
® Static .. ... No Clocks Required
® |nputs 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 typ. (Active Mode) (DG-32)
® Pin Arrangement . .......... 32 Pin JEDEC Standard Vi [T
® Device Identifier . ... ..... Maker code and Device code An[E]
= BLOCK DIAGRAM ALG
As »—FF Z An4]
i a 1024 < 1024 N
A S MEMORY A ]
A\x.» w MATRIX Ao E
Anwe——TH=¢ As[T]
N Aifs
1o A o A«%
e 3 <
1o ] Y DECODE A
~ . A [1T]
=
C_—E | l T A" E
_OEo—po] Av-Are A A O E
PGM‘—"» 0 ] 10 " OI E
Vi o—
Vi Bo* HIGH THRESHOLD 0.1
Vovo— INVERTER GND
= MODE SELECTION (Top View)
Pins CE OE PGM A9 Vep Vac Outputs
Mode (22) (24) 31 (26) ) 32) | a3~1s17~21)
Read ViL ViL Vi X Ve Vee Dout
Output Disable ViL Vin Vin X Vee Vee High Z
Standby Viu X X X Vee Vee High Z
Program Vi 4774 ViL X Vep Vee Din
Program Verify 1473 473 Vin X Vep Vee Dout
Page Data Latch Vi Vi Vi X Vpp Vee Din
Page Program 474 Vin Vi X Vep Vec High Z
ViL Vi, 473
Program Inhibit Yu Yin Vin X Vep Vee High Z
Vin ViL Vi, ‘
Vin Vin Vi
Identifier ViL Vie Vin Va | Vec Veo Code

Note) X: Don’t care
* 30 pin should be connected to 32 pin.
VH: 12.0V:0.5V 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 Series

8 ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
All Input and Output Voltages* Vin: Vout ~1.0**to +7.0 \4
Vpp Voltage* Vpp —-0.6 to +13.0 \4
Vec Voltage* Vee —-0.6 to +7.0 \4
Voltage on Pin 26 (A9)* Vip —0.6 to +13.5 \Y%
Operating Temperature Range Topr 0 to +70 °C
Storage Temperature Range Totg —65 to +125 °C
Storage Temperature Range Under Bias Thias —10 to +80 °C

* with respect to GND  *x Pulse Width: 50ns, DC: ¥y min = -0.6V

= READ OPERATION
® DC CHARACTERISTICS (T, =0 to +70°C, V=5V 5%, Vpp=Vcc)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current Ipy Vin=5.25V - - 2 BA
Output Leakage Current Iro Vout=5.25V/0.45V - - 2 BA
Vpp Current Ipp; Vpp=5.5V - 1 20 BA
Isp; CE=V;y - - 1 mA
Vee Current —
Isps CE=V¢c 0.3V - 1 20 A
Icci CE=V1p,1,u,:=0mA - - 30 mA
Vec Current Icce f=SMHz, I,,;=OmA - - 30 mA
Iccs f=1MHz, I,,;=0mA - - 15 mA
Input Low Voltage Vi -1.0* - 0.8 \%
Input High Voltage Vig** 22 - Vee +1 \4
Output Low Voltage VoL IoL=2.1mA - - 045 \4
Output High Voltage Vou Iop=-400pA 24 - - \%

* Pulse Width: SOns, DC: V;; min=—0.3V  ** Mode may be unfixed: Vig=Vcc +1~11.5V
® AC CHARACTERISTICS (7,=0 to +70°C, Vee=5V 5%, Vpp=Vcc)

HN27C101G-20 | HN27C101G-25
Parameter Symbol Test Conditions = - Unit

min. max. min. max.
Address to Output Delay tacc CE=0E=V, - 200 - 250 ns
CE to Output Delay tce OE=V;, - 200 - 250 ns
OE to Output Delay tog .| CE=Vp 10 70 10 100 ns
OE High to Output Float tpF CE=Vp, 0 50 0 60 ns
Address to Output Hold toH CE=0E=Vp 0 - 0 - ns

Note) 7p defines the time at which the Output achieves the open circuit condition and Data is no longer driven.

® SWITCHING CHARACTERISTICS

o Test Condition |nput Pulse Levels: 045V to 24V
Input Rise and Fall Time: ’ < 20ns
Output Load: 1 TTL Gate + 100pF

Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V

@ HITACHI
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HN27C101G Series

Address I(
CE ————i
Standby |\ Active Mode ¥ Standby Mode
Mode
. iCE
OE
N /
ToE tDF
tacc toH
Data Out LK Data Out Valid >
® CAPACITANCE (T, =25°C,f=lMHZ)
Parameter Symbol Test Conditions min. typ. max. Unit
Input Capacitance Cin Vin =0V - - 10 pF
Output Capacitance Cout Vout =0V - - 15 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

Pins A0 07 06 (1) 04 03 02 01 00 Hex
Identifier (12) (21) (20) (19) (18) a17) (15) (14) (13) Data
Manufacturer Code | Vpp 0 0 0 0 0 1 1 1 07
Device Code Via 0 0 1 1 1 0 0 0 38

Notes: 1. A,=12.0V 0.5V __
2. A,~A,,A,,~A,,, CE, OE=Vy, PGM=Vy

® HIGH PERFORMANCE PROGRAMMING

X . X . START,

This device can be applied the High Performance Pro-

gramming algorithm shown in following flowchart. Issrrnoc./vsnmuons l
Ver=12.5V10.3V Vcc=6.0V10.25V

This algorithm allows to obtain faster programming time
without any voltage stress to the device nor deteriora-
tion in reliability of programmed data.

| Address + 1—~Address l

NOGO

( FAIL >

High Performance Programming Flowchart

@ HITACHI
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HN27C101G Series

® DC PROGRAMMING CHARACTERISTICS (7,=25°C £5°C, Voc=6V £0.25V, Vpp=12.5V £0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current Iy Vin=6.25V/045V] — - 2 BA
Output Low Voltage during Verify VoL Ior =2.1mA - - 045 v
Output High Voltage during Verify Vou Toy = —400uA 24 - - v
Ve Current (Active) Icc - - 30 mA
Input Low Level ViL -0.1 - 0.8 v
Input High Level Vin 22 - Vee v
Vpp Supply Current Ipp CE = PGM=Vy, - - 40 mA
Notes)1. V¢ must be applied before Vpp and removed after Vpp.
2. Vpp must not exceed 13V including overshoot.
3. Aninfluence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
4. Do not alter Vpp either Vg, to 12.5V or 12.5V to V7 when CE = Low.
® ACPROGRAMMING CHARACTERISTICS
(T,=25°C +5°C, V=6V +0.25V, Vpp=12.5V +0.3V)
Parameter Symbol Test Conditions min. typ. max. Unit
Address Setup Time tas 2 - - us
OE Setup Time toEs 2 - - us
Data Setup Time tps 2 - - us
Address Hold Time tAH 0 - - us
Data Hold Time tpy 2 - - us
OE to Output Float Delay tpF* 0 - 130 ns
Vpp Setup Time tvps 2 - - us
Ve Setup Time tyes 2 - - Hs
PGM Pulse Width during Initial Programming tpw 095 1.0 1.0 ms
PGM Pulse Width during Overprogramming topw ** 2.85 - 78.75 ms
CE Setup Time tcEs 2 - - s
Data Valid from OF toE 0 - 150 ns

* t pp 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 America Ltd. * 2210 O’'Toole Avenue ¢ San Jose, CA 95131 ¢ (408) 435-8300
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HN27C101G Series
® SWITCHING CHARACTERISTICS

Input Pulse Levels: 045V to 24V
Input Rise and Fall Time: < 20ns
Reference Levels for Measurement Inputs; 0.8V and 2.0V
Timing: Outputs; 0.8V and 2.0V
Program Program Verify

¥
Address ><
K-

tAH

Data Data In Stable > < Data Out Valid
I N
tDH torF
1
Vep
Vep
Vee tvps
Vee+1
Vee Vee tves
——
CE \
ICES
v
PGM
_ oW WES toE
OE e

= 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.
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HN27C101G Series

Ver=12.5V+0.3V, Ve =6.0V+0.25V

Address=0

Latch
Address +1—Address

l Address +1—Address l

Address + 1—Address

SET PAGE PROGRAM LATCH MODE

I n+1—n l

SET PAGE PROG./VERIFY MODE
Vep=12.5V+0.3V, Vcc=6.0V+0.25V

I NO

r Program lml|=lmstS% ]

| Address+1—Address | VERIFY > 000
Go

ﬁrogram toru=3n ms l

LAST
YES

SET READ MODE
Vee=5.0V+0.25V, Ver =Vee

NOGO

( FAIL )

High Performance Page Programming Flowchart

® DC PROGRAMMING CHARACTERISTICS (7,=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current Iy Vin=6.25V/0.45V - - 2 BA
Output Low Voltage during Verify VoL IoL =2.1mA - - 045 \4
Output High Voltage during Verify Vor Ioy=-400uA 24 - - \4
Vec Current (Active) Icc - - 30 mA
Input Low Level ViL -0.1 - 0.8 \4
Input High Level Viu 2.2 - Vee A
Vpp Supply Current Ipp CE=OE=Vyy, PGM=Vy, - - 50 mA

Notes)1. V¢ must be applied before Vpp and removed after Vpp.
2. Vpp must not exceed 13V including overshoot.

3. Aninfluence may be had upon device reliability if the device is installed or removed while ¥V pp=12.5V.
4. Do not alter Vpp either Vy1 to 12.5V or 12.5V to V;; when CE=Low.

@ HITACHI
540

Hitachi America Ltd. ® 2210 O’Toole Avenue ¢ San Jose, CA 95131 e (408) 435-8300



HN27C101G Series

e AC PROGRAMMING CHARACTERISTICS
(T,=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Address Setup Time tas 2 - - us
OE Setup Time toES 2 - - us
Data Setup Time tps 2 - - us
Adress Hold Time fan 0 - - sl
TAHL 2 - - s

Data Hold Time tpy 2 - - us
OE to Output Float Delay tpF* 0 - 130 ns
Vpp Setup Time typs 2 - - us
Ve Setup Time tyes 2 - - us
PGM Pulse Width during Initial Programming tpw 095 1.0 1.05 ms
PGM Pulse Width during Overprogramming topwe* 2.85 - 78.75 ms
CE Setup Time tces 2 - - us
Data Valid from OE toE 0 - 150 ns
OE Pulse Width during Data Latch tLw 1 - - us
PGM Setup Time tpGMS 2 - - us
CE Hold Time tCEH 2 - - us
OE Hold Time tOEH 2 - - us

* t pF 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.

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

Input Rise and Fall Time: < 20ns
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V
Page Data Latch Page Program Program Verify

A2~Ass C
Las LAHL. TAH
-
Ao, Ay ) X
tns toH PGMS LOE
-y
Data ata In S—
Vep Data Out Vahd
Ver
Vee
t ps*t
Vee Vee+1
CE
Vcch — SSES ol toEH
CE tcen|)

PGM w toES
PGM -
ﬁ_jﬂi \VAAVARV 'J—\f{/_\_/'_

tew

s ERASE

Erasure of HN27C101G 15 performed by exposure to ultraviolet light of 2637 A and all the
output data are changed to ““1’‘ after this erasure procedure. The minimum integrated dose
(1.e. UV intensity x exposure time) for erasure 1s 15W. sec/cm?
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HN27C301G Series

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

Preliminary

8 FEATURES
® SinglePower 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. (HN27C301G-20)
250ns max. (HN27C301G-25)
® Low power Dissipation .. 50mW/MHz typ. (Active Mode) (DG-32)
5uW typ. (Standby Mode) = PIN ARRANGEMENT
® Pin Compatible with 1Mbit MASK ROM (28pin type) EV“
® Device identifier Mode . . . . . Maker Code and Device code 51 PGM
= BLOCK DIAGRAM BINC
As EA E A u
A 2 10241024 EEE
3 MEMORY
A 2 MATRIX 127) As
Ao % E Av
25) A
1/00 %@: Y-GATING %A“
n o
1/07 E = . E A
7 CE
= 21] 07
—QIE’_—D& Ao—As+ A An ’
PGM o—D»- [19) 0~
Veco—
Vn Bo: HIGH THRESHOLD mi
Vsso— INVERTER 7] 0:
= MODE SELECTION (Top View)
Pins CE OE PGM A9 Vep Vee Outputs
Mode (22) 2) (€1)) ) (32,30)* | (13~15,17~21)
Read ViL ViL Vin X Vee Vee Dout
Output Disable ViL Vi Vi X Vee Vee High Z
Standby Vin X X X Vee Vee High Z
Program ViL Vin VL X Vep Vee Din
Program Verify ViL ViL Vin X Vpp Vee Dout
Page Data Latch Vie ViL Vi X Vep Vee Din Note)
Page Program Vin Vin Vi X Ver Vee High Z 3;11:: ;2:2:1 :;]::;jgt
::"‘ :"‘ ::"' to change without
Program Inhibit 1L IH 1H X Vep Vee High Z notice.
Vin 473 Vi Please contact your
Vin Vin Vin nearest Hitachi’s
Identifier ViL ViL Vin Vy Vee Vee Code Sales Dept. regarding
Note) X: Don’t care specifications.
* 30 pin should be
connected to 32 pin.
VH: 12.0V£0.5V
@ HITACHI

542

Hitachi America Ltd. ¢ 2210 O’Toole Avenue ® San Jose, CA 95131 e (408) 435-8300



HN27C301G Series

s ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
All Input and Output Voltages* Vins Vout -1.0** to +7.0 v
Vpp Voltage* Vep —-0.6 to +13.0 v
Vec Voltage* Vee —-0.6 to +7.0 v
Voltage on Pin 26 (A9)* Vip -0.6~+13.5 \"
Operating Temperature Range Topr 0 to +70 °C
Storage Temperature Range Totg —65to +125 °C
Storage Temperature Range Under Bias Thias —-10 to +80 °C

* with respect to GND  *» Pulse Width: 50ns, DC: V;; min = 0.6V

= READ OPERATION
® DC CHARACTERISTICS (T, = 0 to +70°C, Voo=5V £5%, Vpp=Vcc)

Parameter Symbol Test Conditions min. typ. max. Unit

Input Leakage Current Iy Vin=5.25V - - 2 A
Output Leakage Current Ito Vout=5.25V/0.45V - - 2 KA
Vpp Current Ipp; Vpp=5.5V - 1 20 BA
Vee Current Isa1 C:E= Vi - — ! mA
Isp2 CE=V¢c £0.3V - 1 20 BA

Icci CE=VyL,Iout=0mA - - 30 mA

Vcc Current Icce f=5MHz, I,,;=OmA - - 30 mA
Iccs f=1MHz, I,,;=0mA - - 15 mA
Input Low Voltage Vi -1.0* - 0.8 \'
Input High Voltage VIH** 22 - Vee +1 v
Output Low Voltage VoL Ior=2.1mA - - 045 v
Output High Voltage Vou Toy=-400uA 24 - - v

* Pulse Width: 50ns, DC: V7 min=-0.3V  ** Mode may be unfixed: Vjg=Vcc+1~11.5V
® AC CHARACTERISTICS (7,=0 to +70°C, V=5V 5%, Vpp=Vc ()

HN27C301G-20 | HN27C301G-25
Parameter Symbol Test Conditions - - Unit
min. max. min. max.
Address to Output Delay tacc CE=0E=Vj - 200 - 250 ns
CE to Output Delay tcE OE=V; - 200 - 250 ns
OE to Output Delay toE CE=Vp 10 70 10 100 ns
OE High to Output Float tpF CE=Vp 0 50 0 60 ns
Address to Output Hold toH CE=OE =V, 0 - 0 - ns

Note) tp defines the time at which the Output achieves the open circuit condition and Data is no longer driven.
® SWITCHING CHARACTERISTICS

e Test Condition [nput Pulse Levels: 0.45V to 24V
Input Rise and Fall Time: < 20ns
Output Load: 1 TTL Gate + 100pF

Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V
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HN27C301G Series

Address J(
CE —g——rt .
Standby |\ Active Mode ¥ Standby Mode
Mode
_ ter
OE
\ [
tor
1acC ton
Data Out (({( Data Out Valid >

® CAPACITANCE (T,=25°C, f=IMHz)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Capacitance Cin Vin =0V - - 10 pF
Output Capacitance Cout Vout =0V - - 15 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

Pins | AO 07 06 05 04 03 02 o1 00 Hex
Identifier 12) (21) (20) (19) (18) 17) (15) (14) (13) Data
Manufacturer Code | Vyp 0 0 0 0 0 1 1 1 07
Device Code Vi 1 0 1 1 1 0 0 1 B9

Notes: 1. A,=12.0V 0.5V
2. A, ~A,, A‘ o~Ays CE, OEZVIL, FGM=VIH

® HIGH PERFORMANCE PROGRAMMING START
This device can be applied the High Performance Pro-

X . - . SET PROG. 'VERIFY MODE
gramming algorithm shown in following flowchart. Iv"=n.sv:o.sv Vec=6 0V +0 zsvl

This algorithm allows to obtain faster programming time
without any voltage stress to the device nor deteriora-
tion in reliability of programmed data.

| Address + 1—+Address I

NOGO

SET READ MODE
Vee=5:0V+0 25V, Vir = Vi

( FAIL)

High Performance Programming Flowchart
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HN27C301G Series

® DC PROGRAMMING CHARACTERISTICS (T,=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current Ipy Vin=6.25V/045V] - - 2 BA
Output Low Voltage during Verify VoL Ior =2.1mA - - 045 \4
Output High Voltage during Verify Vonu Iop = —400uA 24 - - v
Ve Current (Active) Iecc - - 30 mA
Input Low Level ViL -0.1 - 0.8 \4
Input High Level Viu 22 - Vee \4
Vpp Supply Current Ipp CE = PGM=Vy, - - 40 mA

Notes)1. Voo must be applied before Vpp and removed after ¥ pp.
2. Vpp must not exceed 13V including overshoot.
3. Aninfluence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
4. Do not alter Vpp either Vyp to 12.5V or 12.5V to ¥z, when CE = Low.

® AC PROGRAMMING CHARACTERISTICS
(T,=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Address Setup Time tas 2 - - us
OE Setup Time toEs 2 - - us
Data Setup Time tps 2 - - uS
Address Hold Time tAH 0 - - us
Data Hold Time !DH 2 - - ]
OE to Output Float Delay tDF* 0 - 130 ns
Vpp Setup Time typs 2 - - us
Ve Setup Time tycs 2 - - us
PGM Pulse Width during Initial Programming | tpy 0.95 1.0 1.05 ms
PGM Pulse Width during Overpragramming topw ** 2.85 - 78.75 ms
CE Setup Time tCES 2 - - us
Data Valid from OE toE 0 - 150 ns

* t p 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.
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HN27C301G Series

8 SWITCHING CHARACTERISTICS

Input Pulse Levels: 045V to 24V
Input Rise and Fall Time: <20ns
Reference Levels for Measurement Inputs; 0.8V and 2.0V
Timing: Outputs; 0.8V and 2.0V
Program Program Verify

4
Address ><
K

tan

P e
; < Data Out Valid
i} ata Out Val

Data Data In Stable
thH hr
Vep
Ve
Vee ps
Vee+1
Vee Vee tes
Y
CE \
ICES
s
PGM
. rn Es 4 tok,
OE J\

@ HITACHI
546 Hitachi America Ltd. * 2210 O’Toole Avenue ¢ San Jose, CA 95131 ¢ (408) 435-8300



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.

( START )

SET PAGE PROGRAM LATCH MODE
Ver=12.5V+0.3V. Vcc=6.0V+0.25V

Address=0

[ Address +1—Address |
| Latch |
I Address +1—Address l

Address + 1—Address
I Latch I

n+1—n
SET PAGE PROG./VERIFY MODE | NO

Vrr=12.5V+0.3V, Ve =6.0V+0.25V YES
L Program tru=1ms+5% l @

[ Address+1—Address | VERIFY >0
Go

[ Program torw=3n ms J

LAST
Address?
YES

SET READ MODE
Vee=5.0V+£0.25V, Vppr = Vee

( FAIL )

High Performance Page Programming Flowchart
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HN27C301G Series

® DC PROGRAMMING CHARACTERISTICS (7,=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0.3V)

Parameter Symbol Test Conditions min. typ. .| max. Unit
Input Leakage Current Ipy Vin=6.25V/0.45V - - 2 KA
Output Low Voltage during Verify VoL Ior =2.1mA - - 045 v
Output High Voltage during Verify Vou Ioy=-400uA 24 - - v
Ve Current (Active) Icc - - 30 mA
Input Low Level ViL -0.1 - 0.8 \4
Input High Level Vi 2.2 - Vee A
Vpp Supply Current Ipp CE=OE=Vy, PGM=Vy, - - 50 mA
Notes)1. V¢ must be applied before Vpp and removed after Vpp.
2. Vpp must not exceed 13V including overshoot.
3. Aninfluence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
4. Do not alter Vpp either Vg to 12.5V or 12.5V to ¥y when CE=Low.
® AC PROGRAMMING CHARACTERISTICS (High Performance Page Programming)
(T,=25°C £5°C, V=6V 0.25V, Vpp=12.5V £0.3V)
Parameter Symbol Test Conditions min. typ. max. Unit
Address Setup Time tas 2 - - us
OE Setup Time toEs 2 - - us
Data Setup Time tps 2 - - us
Adress Hold Time tAH 0 - - us
' tAHL 2 - - us
Data Hold Time tDH 2 - - Hs
OE to Output Float Delay tDF* 0 - 130 ns
Vpp Setup Time typs 2 - - us
Vce Setup Time tves 2 - - us
PGM Pulse Width during Initial Programming tpw 0.95 1.0 1.05 ms
PGM Pulse Width during Overprogramming topw** 2.85 - 78.75 ms
CE Setup Time tces 2 - - us
Data Valid from OE toE 0 - 150 ns
OE Pulse Width during Data Latch tLw 1 - - us
PGM Setup Time tpGMS 2 - - us
CE Hold Time tCEH 2 - - us
OE Hold Time tOEH 2 - - us

* t pr defines the time at which the output acheives the open circuit condition and data is no longer driven.

*x topyw is defined as mentioned in flowchart.
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HN27C301G Series

® SWITCHING CHARACTERISTICS
e Test Condition Input Pulse Levels: 0.45V to 2.4V
Input Rise and Fall Time: < 20ns
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V

Page Data Latch Page Program Program Verify

LAH
—
o -
16, 10k,
| .
Data Out Valid |
_fCks —oplatOEH
C_E_ '(I-AI L
trn |
PGM u ok
— Y S
3 H \/ \VV \V O\ m

i

= ERASE

Erasure of HN27C301G is performed by exposure to ultraviolet light of 2637 A and all the
output data are changed to ‘‘1’’ after this erasure procedure. The minimum integrated dose
(1.e. UV intensity x exposure time) for erasure is 15W. sec/cm?
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HNS58064P Series

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

= FEATURES
® Single 5V Supply
@ Address, Data, CE, OE Latches
® Byte Erase / Byte Write Time. . ... ... 10 ms typ.
® ChipEraseTime ................ 20 ms typ.
® FastAccessTime. . .............. 250 ns max. / 300 ns
max.
® Low Power Dissipation. . .......... 300 mW typ.
(Active)
............ 125 mW typ. (DP-28)
(Standby)
® Comforms to JEDEC Byte-Wide Standard ® PIN ARRANGEMENT
® Reliable N-channel MNOS Technology el _J 7l Vee

® 10000 Erase/Write Cycles [: -
Az 21| WE

= BLOCK DIAGRAM B 2]
A3 26] NC

Vee © High Voltage /00 ~ 1/07
V., © Generator T . AsE 250 As

OF 170 Butfer As[s] 2] Ao
and

CE Zq Erase, Write, Powerdown J Input Latch A‘E 23] An

Control Logic _—

VE a[7] 22| OF

A12 o— Y 1 O
| R C>l Decoder |[>r Y Gating J A,E EAW

A o I 3 af3] B CE

Address Ao E E 1/07

Buffer

and " I/OoE E 1/0s
A7 o— Latch emory
: [> gecoder D Array l/olE E] 1/0s

(256 256)

S 1/0: [13} [1¢] 1/0,
Ao vss 14 15] 1/0s

(Top View)
= MODE SELECTION
PINS | — —_ A0~ A12 Address Input
CE (20) | OE (22) | WE (27)| 1/O (11~13,15~19)

MODE 1/00 ~ 1/07 | Data in / Data out
Read ViL VIL Vi | Dout OE Output Enable
Standby Vin X X High Z CE Chip Enable
Byte Erase viL Vin ViL Din = Vg WE Write Enable
Byte Write VIiL Vin VL Din Vee Power (+5V)
Chip Erase ViL ViL ViL Din= Vig Vss GND
Deselect ViL Vin Vig | HighZ NC No connect
X: Vigor VL
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HN58064P Series

® ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage* Vee -0.6 to +7.0 \'
Input Voltage* Vin -0.6 to+7.0 A
Operating o
P‘le‘empenture Range Topr 01t0+70 c
Storage o
Temperature Range Tetg —55to+125 C

* With Respect to Vgg

® RECOMMENDED DC OPERATING CONDITIONS

Item Symbol min typ max Unit
Supply Voltage Vee 4.5 5.0 55 v
I Vol ViL -0.1 - 08 v
nput Voltage
P € Vin 2.0 - Vee+1 v
Operating _ o
Temperature Topr 0 70 c

= DC AND OPERATING CHARACTERISTICS (Tz = 0~70°C, V¢ = 5V £10%)

Parameter Symbol Test Condition min typ max Unit
Input Leakage Current Iry Vce=5.5V,Vip=5.5V - - 10 nA
Output Leakage Current Iro Vee=5.5V, Voyur = 5.5/0.4V - - 10 BA
Ve Current (Standby) Icc1 | CE=Viy - 25 40 mA
Vcc Current (Active) Iccy | CE=Vp - 60 100 mA
Input Low Voltage Vi -0.1 - 0.8 A%
Input High Voltage Vi 2.0 - Vee+l v
Output Low Voltage VoL | IoL=21mA - - 0.4 \Y%
Output High Voltage VoH | IoH =-400 A 24 - - \%

u CAPACITANCE (T2 = 25°C, f = IMHz)

Parameter Symbol Test Condition min typ max Unit
Input Capacitance Cin Vin =0V - - 6 pF
Output Capacitance Cout Vout = 0V - - 12 pF

® AC TEST CONDITIONS

Input Pulse Levels: 0.4V to 2.4V
Input Rise and Fall Time: < 20ns
Output Load: 1TTL Gate + 100pF

Reference Level for Measuring Timing: 0.8V and 2.0V
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HN58064P Series

= AC CHARACTERISTICS (7, =0~ +70°C, V¢c = 5V £ 10%)
e READ OPERATION

HN58064P-25 HN58064P-30
Parameter Symbol Test Condition - - Unit
min. max. min. max.
Address to Output Delay tqcc | CE=OE= V¥, WE= Vg - 250 - 300 ns
CE to Output Delay tce | CE=Vy, WE= Vg - 250 - 300 ns
OE to Output Delay tor | CE=Vy ,WE=Viy - 100 150 ns
Address to Output Hold toy | CE=O0E=Vy,WE="Viy - 0 - ns
'OE High to Output Float tpr | CE=Vy, WE=Vy 90 0 130 ns
© WAVE FORM ........ccoeeruenees . READ CYCLE

Address

tacc

High

tpr

Data

/4 ‘>
\ \\ Data Out Valid X/
@ HITACHI
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HNS58064P Series

© BYTE ERASE AND BYTE WRITE OPERATION

Parameter Symbol C ozceli’:ion min typ max Unit
Address Setup Time | t4s 0 - - ns
Address Hold Time | rax 100 - - ns
CE Setup Time tCES 0 - - ns
CE Hold Time tCEH 100 - - ns
OE Setup Time tOES 0 - - ns
OE Hold Time tOEH 100 - - ns
WE Pulse Width IWEP1 8 10 15 ms
WE High Time tWEH 1000 - - ns
Data Setup Time tDS 0 - - ns
Data Hold Time tDH 100 - - ns

® WAVE FORM .............ceeeeveennee.. ERASE AND WRITE CYCLE
\
Address S%

/]

| us an

TN .

ANANEAN 7

Ices ICEH

| thEn

o RN

twEPY

os oy

(Note 2)

Data in

Data Stable

Note 1) CE or OE should be “1” and in Standby Mode or Deselect Mode before Write/Erase operation.
Note 2) 1/O, to I/0, must be “1” in Byte Erase.
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HN58064P Series

® CHIP ERASE OPERATION |

Parameter Symbol C o:relis:i on min typ max Unit
CE Setup Time tCES 0 - - ns
CE Hold Time tCEH 100 - - ns
OE Setup Time tOES 0 - 50 ns
OE Hold Time tOEH 100 - - ns
'WE Pulse Width tWEP2 15 20 25 ms
WE High Time tWEH 1000 - - ns
Data Setup Time tDs 0 - - ns
Data Hold Time tDH 100 - - ns
® WAVE FORM ...........coceeererrnennen .... CHIP ERASE |
(Note 3)

L
-

loES

L

IWEH

—_—
ton

(Note 4) : I

Data Data in Stable

NN

Note 3) CE or OE should be “1” and in Standby Mode or Deselect Mode before Chip Erase operation.
1/0, to 1/0, must be “1” in Chip Erase operation.

Note 4)
Note 5)

Don’t Care about Address.
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HN58064P Series

® CHIP ERASE OPERATION II

Parameter Symbol Test Condition min typ max Unit
CE Hold Time tCEH 100 - - ns
OE Setup Time tOES 0 - - ns
OE Hold Time tOEH 100 - - ns
WE Setup Time tws 0 - - ns
WE Pulse Width twH 15 20 25 ms
WE High Time tWEH 1000 - - ns
Data Setup Time DS 0 - - ns
Data Hold Time tDH 100 - - ns

® WAVE FORM........ . CHIP ERASE I

= K AL

NN\ L

t0ES L0EH, I
IWEN
WE T \ NN
s [LT]
I 1
tos to
(Note 6)
Data Data in Stable

Note 6) I/0 0 ~ 7 must be “1” in Chip Erase Operation.
Note 7) Don’t Care about Address.
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HNS58CG65P Series Preliminary

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

s FEATURES
@ Single 5V Supply
® On Chip Latches; Address, Data, CE, OE, WE
® Automatic Byte Write . . . .. 10ms typ.
® Automatic Page Write
(32byte) ........ 10ms typ.
® Fast Access Time ........ 200/250/300ns max.
® |ow Power Dissipation . .. 20mW/MHz typ. (Active)
...5uW typ. (Standby)
® Data Polling and Ready/Busy
® Data Protection Circuity on Power On/Power Off (DP-28)
® Conforms to JEDEC Byte-Wide Standard
® Reliable CMOS with MNOS Cell Technology = PIN ARRANGEMENT
® 10000 Erase/Write Cycles and 10 year Data Retention .
RDY/Busy [1] Vee
A12 (2] WE
A7 NC
A6 A8
s BLOCK DIAGRAM A5 A9
A4 All
ot adll IS ” oF
A2 Al0
OF o—{}, VO Butter Al CE
CE g:l Control Logic and Input Latch A0 o7
WE ; Timing - I /00 1/06
1/01 1/05
* o e I Decoder H ¥ Gating /02 V04
M Address 1 @ vss 1/03
A5 Bu.f:.eihr (Top View)
Latel
= X coder — Memory A, to A,, | Address Input
o—] 1/01 ~I/07 | Data in/Data out
Al2 0— OE Output Enable
0 CE Chip Enable
WE Write Enable
Data Latch Vee Power (+5V)
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.
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HNS8CGB5P Series

® MODE SELECTION

PINS CE OE WE RDY/Busy 1/0
MODE (20) 22) (eX)] a) (11 -13,15 -19)
Read ViL ViL Vig High Z ,  Dout
Standby Vig X X High Z High Z
Write ViL Vin ViL High Z— Vop Din
Deselect ViL Vig Vig HighZ High Z
Write Inhibit X X Vig High Z -
Write Inhibit X ViL X High Z -
Data Polling ViL ViL Vig VoL Data Out (1/07)

s ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage* Vee —0.6 to +7.0 v
Input Voltage* Vin -0.5**to +7.0 v
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tytg —55to +125 °C

* With Respect to Vgg
** Pulse Width = 50ns : -3.0V

= RECOMMENDED DC OPERATING CONDITIONS

Item Symbol min. typ. max. Unit
Supply Voltage Vee 4.5 5.0 55 v
Input Voltage 412 =03 - 08 v
Vig 22 - Veetl \4
Operating Temperature Topr 0 - 70 °C
= DC AND OPERATING CHARACTERISTICS (7,=0 to +70°C, Vcc=5V+10%)
Parameter Symbol Test Condition min. typ. max. Unit
Input Leakage Current Ipg gﬁlc:;s'svv - - 2 uA
Output Leakage Current Ito ::f‘iissss\/lo 4V - - 2 kA
Vcc Current (Standby) Icc C_E ~ Vi — - ! mA
CE = Vee - - 100 HA
CE=0OE=Vj1,loy;=0mA,f=IMHz| - - 8 mA
Ve Current (Active) Icc2 200ns cycle - - 30
250ns cycle | I, = 0mA - - 25 mA
300ns cycle - - 20
Input Low Voltage ViL -1.0* - 0.8 \%
Input High Voltage Viu 22 = Vecetl v
Output Low Voltage VoL Iop =2.1mA - - 0.4 v
Output High Voltage Vou Toy = —400uA 2.4 - - \%
*Pulse Width: 50ns, DC: ¥z min = 0.3V
® CAPACITANCE (7,=25°C, f=1MHz)
Parameter Symbol Test Condition min. typ. max. Unit
Input Capacitance C; Vin=0V - - 6 pF
Output Capacitance Cout Vout=0V - - 12 pF
@ HITACHI
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HNS58C65P Series

= AC CHARACTERISTICS (T,=0 to +70°C, Vc=5V+10%)

® AC Test Conditions
Input Pulse Levels:

Input Rise and Fall Time:
Output Load:

0.40V to 2.4V

< 20ns

1TTL Gate + 100pF

Reference Levels for Measuring Timing Inputs Outputs: 0.8V and 2.2V
e Read Operation
HN58C65P-20 HN58C65P-25 HN58C65P-30
Parameter Symbol | Test Condition 5 - - Unit
min. max. min. max. min. max.

CE=OE=V,
Address to tace | SEOET L - 200 - 250 - 300 ns
Output Delay WE=V |y
CEt OE=V,

Eto ter OE=ViL - 200 - 250 - 300 ns

Output Delay WE=Vy
O_E to ﬁ= VIL

—_— 1 7 1 1 15
Ovtput Delay toE FE=V e 0 0 10 00 0 0 ns

CE=OE=V
Address to tox CE=OE=V 0 _ 0 _ 0 _ ns
Output Hold WE=Viy
OF High to tDF CE=Vi 0 60 0 90 0 130 ns
Output Float WE=Viy
Address

tacc toH
I
CE ;/
tCE
OE 7
High toE tDF
WE
Data Out Valid
Data ANNNN /]
@ HITACHI
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HNS58C65P Series

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

Parameter Symbol min. typ. 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 tps 100 - - ns
Data Hold Time tpH 20 - - ns
CE Hold Time tcu 0 - - ns
OE to Write Setup Time togs 0 - - ns
OE Hold Time tOEH 0 - - ns
Data Latch Time tpr 100 - - ns
Time to Device Busy tpB 120 - - ns
Write Cycle Time twe - - 15 ms
Byte Load Window tBL 30 - 100 us

ddress NN NN
- N BN
SN NN\ A\
e |
@ HITACHI
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HNS8CE5P Series

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

Parameter Symbol min. typ. max. Unit
Address Setup Time tas 0 - - ns
CE to Write Setup Time tes 0 - - ns
CE Pusle Width tew 200 - - ns
Address Hold Time tAl 150 - - ns
Data Setup Time tps 100 - - ns
Data Hold Time tDH 20 - - ns
CE Hold Time tew 0 - - ns
OE to Write Setup Time tOES 0 - - ns
OE Hold Time toEH 0 - - ns
Data Latch Time tpr 100 - - ns
Time to Device Busy tpB 120 - - ns
Write Cycle Time twe - - 15 " ms
Byte Load Window tpL 30 - 100 cus

s " N\
o N B N\
o \W i _t__, 7

’/ i tOES '_0£|H
NN A
Din I
RDY/Busy

twec l
@ HITACHI
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HN58C65P Series

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

Parameter Symbol min. typ. 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 tAl 150 - - ns
Data Setup Time tps 100 - - ns
Data Hold Time IDH 20 - - ns
CE Hold Time tcy 0 - - ns
OE to Write Setup Time toEs 0 - - ns
OE Hold Time tOEH (] - - ns
Data Latch Time tpL 100 - - ns
Time to Device Busy tpB 120 - - ns
Write Cycle Time twe - - 15 ms
Byte Load Window tgL 30 - 100 us
Byte Load Cycle tpLC 03 - 30 us

prss, X XA\
s 0 KX X X X AW

SN AN AW AN AN AWANNNY
Y VA WAVAVAWAN

S/

tBL

o Oatatam

‘ tDB
RDY/Busy 1

@ HITACHI
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HNS8C65P Series

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

Parameter Symbol min. typ. max. Unit
Address Setup Time tas 0 - - ns
CE to Write Setup Time tes 0 - - ns
CE Pusle Width tew 200 - - ns
Address Hold Time tAH 150 - - ns
Data Setup Time tps 100 - - ns
Data Hold Time tDH 20 - - ns
CE Hold Time tcH ] - - ns
OE to Write Setup Time togs 0 - - ns
OE Hold Time toEH 0 - - ns
Data Latch Time tpL 100 - - ns
Time to Device Busy tpB 120 - - ns
Write Cycle Time twe - - 15 ms
Byte Load Window tpL 30 - 100 s
Byte Load Cycle tgrLc 0.3 - 30 Hs

Address
A5 to Al2

s A KX X X XX
- _'\:j N

- NATRLA A AT
SN/ B VAAVAAVAAVAVARNN

- —DHIH- -

RDY/Busy \

tbB

@ HITACHI
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® Automatic Page Write

Page-mode write feature allows 1 to 32 bytes of data to be written into the EEPROM in a single write cycle.
Following the initial byte cycle, an additional 1 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 30us 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

RDY/Busy signal also allows to determine the status of the EEPROM, RDY/Busy signal has high impedance
except in a write cycle and is lowered to Vp after the first write signal. At the end of a write cycle, RDY/
Busy signal changes its state to high impedance.

® Write Protection
There are four features that protect the data from an inadvertent write.
1) Noise Protection : A write cycle will not be initiated with a WE pulse of less than 20ns.

2) Ve Sense : When the V¢ 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.

O HITACHI
Hitachi America Ltd. ¢ 2210 O’Toole Avenue ® San Jose, CA 95131 ¢ (408) 435-8300
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ECL RAM 10K

- ECLRAM 100k
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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 process 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.
® Fully 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-OR (open emitter)

H TRUTH TABLE

(DG-16)

Input
— o Output Mode
Cs WE Din
any one H X X L Not Selected
all L L L L Write “0"
all L L H L Write “1”
all L H x Dout * Read

*  Don't care
#*  Read out non inverted

HBLOCK DIAGRAM

M ABSOLUTE MAXIMUM RATINGS

1221 §

Item Symbol Rating Unit
Supply Voltage Vie to Vee +0.5t0 —7.0 v
Input Voltage Vi +0.5 to Vee v
Output Current Lo —30 mA
Storage Temperature T —65 to +150 ‘C
Storage Temperature Tue(Bias)® --55 to +125 ‘c
#* Under Buas

@ HITACHI

HPIN ARRANGEMENT

o

—~—

(Top View)

Hitachi America Ltd. ® 2210 O’Toole Avenue ¢ San Jose, CA 95131 e (408) 435-8300




HM10414, HM10414-1

B ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—5.2V, R.=50Q to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)

Item Symbol Test Condition min B) typ max (A) Unit
N 0'C —1000 - — 840
Von +25°C —960 - —810
Output Voltage Vin=Vina or Viru +7S:C . - -2 mV
0°'C | —1870 - — 1665
Vo +25°C | —1850 — | —1650
+75°C —1830 - —1625
0'C -1020 — -
Vone +25°C —980 - -
Output Threshold Voltage Viv=Vius or Viia 75 -0 - — mV
0°C - - —1645
Vire +25°C - - | —1630
+75°C - — | —1605
0'C —1145 - —840
Vin Guaranteed Input Voltage F25C 1105 — ~810
High for All Inputs +175°C 1045 — ~720
Input Voltage 0°'C —1870 - —1490 mv
Vie Guaranteed Input Voltage T25C 1850 — ~1475
Low for All Inputs F75¢C 1830 — 1450
Iin Viv=Viu 0 to +75°C - - 220
Input Current n g(Sh" Vi Vita 0 to +75°C —OS: - l7—0 HA
Supply Current Ier :.Iels:m::‘ a;d Oupt Open. = 72'::: —180 —ll::(()) - A

® AC CHARACTERISTICS
(Vee=—5.2V+5%, Ta=0 to +75C,air flow exceeding 2m/sec, see test circuit and waveforms)

1. READ MODE
HM10414 HM10414-1
Item Symbol Test Condition Unit
min typ max min typ max

Chip Select Access Time tack - 3 6 - 3 6 ns
Chip Select Recovery Time tacs - 3 6 - 3 6 ns
Address Access Time tan - 7 10 - 6 8 ns
2. WRITE MODE

Item Symbol Test Condition p——, HM'::.‘H p— p— HM]:;:“" P Unit
Write Pulse Width tw twsa=2ns 6 4 - 6 4 - ns
Data Setup Time twso 1 0 - 1 0 - ns
Data Hold Time twho 1 0 - 1 0 - ns
Address Setup Time twsa tw=6ns 2 0 - 2 0 - ns
Address Hold Time twia 2 0 - 2 0 - ns
Chip Select Setup Time twscs 1 0 - 1 0 - ns
Chip Select Hold Time twics 1 [} - 1 0 - ns
Write Disable Time tws — - 5 - - 5 ns
Write Recovery Time twa - = 12 - - 10 ns
3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t, - 1.5 2.5 ns
Output Fall Time 7 - 1.5 2.5 ns
4. CAPACITANCE

Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 3 5 pF
Output Capacitance Cout - 5 8 pF
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HM10414, HM10414-1

\

B TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITIONS 2. INPUT PULSE
GND
-0.9V
80%
20%
-1V
t,=t;=20ns typ
0.01uF I -20V
= Vee RL=50Q
CL=30pF (includes )ig and stray capacitance)
Address —Xso%
bt
Dout 50%

4. WRITE MODE /-———
= SOHN G — = e Y

WE Islu.m-—‘ [t W 4]
P——tuy Lune

SUPPLY CURRENT SUPPLY CURRENT
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
EN) 20
% 18
-
< S I8
g O < ~
= I~ & —_—
H \
f" o0 \\\ P —
> \ §
§ 3
7 3 120
2
100 100
Vee= -520V Ta=25C
o w |
-20 0 20 m 60 0 10 Y =520 BTy

Ambient Temperature Ta \'C) Supply Voltage Vee (V)
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Address Access Time taa (ns)

Chip Select Access Time tacs ins,

Write Pulse Width tu (ns)

HM10414, HM10414-1

ADDRESS ACCESS TIME ADDRESS ACCESS TIME
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
o i s
| -
| :
8 —+ 3 8
? | — 'E 7 e
W i [
6 /!/T/ ‘/ g o %r/ N
ot 3 st 4"
o nw
5 ; — 5 T
‘VZE‘—SZOV I Tesst
‘ . 1 f
-20 0 20 40 60 80 100 =572 -5 —4b8
Ambient Temperature Ta (C) Supply Voltage Ves (V)
CHIP SELECT ACCESS TIME CHIP SELECT ACCESS TIME
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
6 o
5 5
‘ ‘o
3 E 3
i —
2 P
1 1
Ver= -5 20V Ta=25¢C
0 L 1
-2 0 20 90 60 80 100 =372 -5 - o8
Ambient Temperature [a ('C) Supply Voltage Vpr V)
WRITE PULSE WIDTH WRITE PULSE WIDTH
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
6 _1 6
S 5
— -
4 £
3 ;: 3
2 <,
s
! 1
Veg=-520\ Ta=25C
0 0
-20 [} 20 40 60 80 100 T 520 “e68
Ambient Temperature Ta (C Supply Voltage Vir (\
© HITACHI
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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.

B FEATURES
256-word x 4 bit organization.

(DG-24A)

Fully compatible with 10K ECL level

Address access time: 10ns (max)

Write pulse width: 6ns (min)

Power dissipation: 0.8mW/bit

Output obtainable by wired-OR (open emitter)

B TRUTH TABLE

— ll"‘ Output Mode
BS WE Din
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 ° Irrelevant
* . Read out noninvert
HBLOCK DIAGRAM . N

As
I Y-Decoder/Driver I

o 0 U U

Memory Cell Array
256 Words X4 Bits

z
?
X-Decoder/Driver

A, o+
Black | Block 2 Block 3 Block ¢
g 0o 0o U

WE R/W Circurt | R/W Circurt | R/W Circurt [ R/W Circunt

I EEEEEEEEEE

25 1258338 33 ¢

@ HITACHI
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Veea E N E Vee
Oy E E DO
s [3 _z__z]F;
vor [« :Z-_I]l)(h
8% [5 20] 55,
ol E [19] e
v [7 _T_n] m
wE s [17]
a3 (6] &
a 10 E A
A1 E _T_‘] A
Vee E E A
(Top View)
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WM ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 \Y
Input Voltage V. +0.5 to Vee \Y
Output Current 159 —-30 mA
Storage Temperature Tue —65 to +150 ‘C
Storage Temperature Tue(Bias)® —85 to +125 °C

* Under Bias

BELECTRICAL CHARACTERISTICS

(Vee=—5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)

oDC CHARACTERISTICS

HM10422

Item Symbol Test Condition min(B) typ max(A) Unit
0C | —1000 - —840
Vo +25°C ~960 - —810
Vin=Vina +175°C —900 - —720
Outpet Voltage or Vius 0C | —1870 — e | ™Y
Voo +25°C —1850 - —1650
+75°C —1830 - —1528
0'C —1020 - -
Vone +25°C —980 - -
Output Threshold Voltage Vin=Vins or Viea ti5C | e -~ — v
0'C - - —1645
Vore +25°'C - — —1630
+75°C - - —1605
0C | —1145 = —840
Vin z"‘)‘:‘;“”:;"l’"' ‘v°""° +25C | —1105 — 1 =0
1gh for nputs -
Loput Voltage ® P +75C | —1065 = -0 |
Guaranteed Input Voltage O‘C 1870 - — 1%
Vi +25C —1850 - — 1475
Low for All Inputs T75C 1830 — 1450
I Vin=Vina 0 to +75°C - - 220
Input Current In ::‘" Vin=Via 0 to +75°C _os: : 17—0 uA
All Input and Output Open, Ta=0C —200 - 160 -
Supply Current e8| Test Pin 12 Ta=75C — [ —us -1 ™
®AC CHARACTERISTICS
1. READ MODE
Item Symbol Test Condition min typ max Unit
Block Select Access Time tans - - 5 ns
Block Select Recovery Time tans - - 5 ns
Address Access Time tan - 7 10 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=2ns 6 4.5 — ns
Data Setup Time twso 2 0 - ns
Data Hold Time twno 2 0 - ns
Address Setup Time twsa tw=6ns 2 0 b ns
Address Hold Time Lwna 2 0 - ns
Block Select Setup Time twsss 2 0 - ns
Block Select Hold Time twnss 2 0 - ns
Write Disable Time tws - 4 5 ns
Write Recovery Time twa - 4.5 12 ns
@ HITACHI
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HM10422

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. - 2 - ns
Output Fall Time ty -— 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 4 - pF
Output Capacitance Cout - 7 - pF

ETEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circunt ~0.9V
Vec(GND) 80%
| |
I . |
-1V ! [ N
[ [
Dout ; L—-—t
MUT. t t.=t;=2.0ns typ Yy
R ; Cu
0.01u4F -[ vi“ -20v
; R.=50Q
C.=30pF(includes
probe and jig
capacitance)
3. READ MODE
BS 0%
| | Address 50%
1ABS ’_ R8BS _’ m
j k8%
%
Dout | 5! : 0% Dout 50%
He e
4. WRITE MODE

Mdress WX soax
NS QU S pm——t e ——— R
Din 0% sox}
\‘ _________ /
et L1

P——tu L Ny

S0%, 0%
Dot tn s gt
My J I
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SUPPLY CURRENT vs.
AMBIENT TEMPERATURE

HM10422

SUPPLY CURRENT vs.
SUPPLY VOLTAGE

200 200
180 180
- 3
£ '\‘ T W
5 ™~ S
Q
> 120 > 120
H §
a @
100 100
Vee=-5.20V Ta=25C
" . |
-2 2 10 0 80 100 -572 -520 -468
Ambient Temperature Ta (°C) Supply Voltage Ver (V)
ADDRESS ACCESS TIME vs. ADDRESS ACCESS TIME vs.
AMBIENT TEMPERATURE SUPPLY VOLTAGE
12 T 12 .
I
1 t 1
i 1
— - |
EJ i T oof— |
L £ 9
§ ’ — ‘: M= =
3 3 !
: I 3 i
H Ta=25C
Vee=-520V l
| 6 |
-2 0 20 40 60 80 100 -572 -5.20 -468
Ambient Temperature Ta ('C) Supply Voltage Vee (V)
BLOCK SELECT ACCESS TIME BLOCK SELECT ACCESS TIME
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
§ 6
5 5
H B, H M—
- 3 // < 3 \\
§ H ‘\'——
< <
E £,
% £
@ 1 @ 1
Vee=-5.20V Ta=25C
0 | | .
R 0 2 40 60 8 100 -572 -520 468
Ambient Temperature Ta (C) Supply Voltage Vee (V)
@ HITACHI
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HM10422

Write Pulse Width (ns)

WRITE PULSE WIDTH vs.
AMBIENT TEMPERATURE

F——

\\ ~

T~ 5

x

s

k]

=

z

S

=

Ver=-5.20v
0o 7 2 4 60 80 100
Ambient Temperature Ta ('C)

@ HITACHI

WRITE PULSE WIDTH vs.
SUPPLY VOLTAGE

Ta=25"C

=572

-5.20
Supply Voltage Ve (V)

—4.68
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HM10422-7

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 (DG-24A)
® Fully compatible with 10K ECL level
® Address access time: 7ns (max)
® Write pulse width: 4ns (min) EMPIN ARRANGEMENT
©® Power dissipation: 1.0 mW/bit vees [1] S al
® Qutput obtainable by wired-OR (open emitter) o E .T_’l b0
B TRUTH TABLE w 3] 2] 55
Input 1 Lo E E o
55 WE o Output Mode sy E] 70l 55
H X X L Not Selected uly E E Lt
L L L L Write "0" on % nes
L L H L Write “1" WE [# 7] &
L H x Dout® | Read s[5 6] &

) LT e ~[9 ] -
A E E A
MBLOCK DIAGRAM .o . v ] e

T 1 71 (Top View

l Y-Decoder/Driver l

g U U U

Memory Cell Array
256 Words x4 Buts

z
?
X-Decoder/Driver

A, o
Black 1 Block 2 Block 3 Block 4

g U g U

WE R/W Circunt | R/W Circurt | R/W Circust | R/W Circunt

I EEEEEEE]
2 5g 25£ 258 €358
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HM10422-7

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 \
Input Voltage Vi +0.5 to Vee v
Output Current Lo —30 mA
Storage Temperature Tue —65 to +150 °‘C
Storage Temperature Tue(Bias)® —55 to +125 ‘C

# Under Biss
B ELECTRICAL CHARACTERISTICS

(Vee=—5.2V, R.=50Q to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)
®DC CHARACTERISTICS

Item Symbol Test Condition min(B) typ max(A) Unit
0C | —1000 — —840
Vou +25°C —960 - —810
Vin=Viua +175°C —900 - —1720
Output Voltage or Vies oC | —1870 — e | ™
Voo +25°C | —1850 — —1650
+175°C | —1830 - —1625
0°C | —1020 — -
Vone +25°C —980 - —
+175°C —920 - —
Output Threshold Voltage Vin=Vius or Viia | oC — — 1645 mV
Vorc +25°C — - —1630
+175°C - — —1605
0°C | —1145 — —840
Vin :"':';‘"':l:"l"‘“ Voltage F25C | —1108 — | a0
1gh for nputs -
Input Voltage * i +i5e 1045 — 20 mV
0C | —1870 - —1490
Guaranteed Input Voltage <
Vie Low for All Inputs +25°C | —1850 - — 1475
+75°C | —1830 - —1450
I Vin=Vina 0 to +75°C - - 220
Input Current BS . 0.5 - 170 HA
I Other Vin=ViLs 0 to +75°C %0 — —
Supply Current Tee All Input and Output Open, Ta-O:C —240 —200 - A
Test Pin 12 Ta=75'C - —180 —
® AC CHARACTERISTICS \
1. READ MODE b
Item Symbol Test Condition min typ max Unit
Block Select Access Time tass - - 5 ns
Block Select Recovery Time trss - - 5 ns
Address Access Time taa - 4 7 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Umit
Write Pulse Width tw twsa =2ns 4 3 — ns
Data Setup Time twsp 1 -_— ns
Data Hold Time twio ' 1 - ns
Address Setup Time twsa tw=4ns 2 - ns
Address Hold Time twna 1 - ns
Block Select Setup Time twsas 1 - ns
Block Select Hold Time twnss 1 - ns
Write Disable Time tws - 3 5 ns
Write Recovery Time twa - 3 8 ns
@ HITACHI
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HM10422-7

3. RISE/FALL TWME

Item Symbol Test Condition min typ max Unit
Output Rise Time t, - 2 - ns
Output Fall Time ty - 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Unit
Input Capacitance C. — 3 - pF
Output Capacitance Cu: - 5 - pF

B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE

Test Circunt —Q 9V =
|
|

-1 !
|

T Vec(GND)
Dout r--—l l—-—:

MU.T. t=t;=2.0ns typ

Vee
Ru=50Q
Co=30pF(includes

probe and jig
capacitance)

BS 50%
—\_—/— Address X;O%

|
IPIA‘IS.‘ I' fass

|
: !m P———tu——-|
Dout ! S0%1 :
| |
V! [ 20 Dout 4X50%
—l e
t t

4. WRITE MODE

= T ot

Address ‘0% soa><
RPN PR S R P B
Din 0% so%}
\- —————————— - ———r
=t wn

0%, 0%
Dot
LAY
s ) U

~.
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HM2110,HM2110-1

1024-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.

® Itis compatible with 10K ECL logic.

® Chip select accesstime ............. 10ns (max.)

® Addressaccesstime ............... HM2110: 35ns (max.)
HM2110-1: 25ns (max.)

® Power consumption ,............... 0.5mW/bit (typ)

® Qutput obtainable by Wired-OR (open emitter).

B TRUTH TABLE

Input
— — Output Mode
[oF} WE Din
H x X Not Selected
L L L Write “0"
L L H Write “1"
L H x Dout* Read

X arrelevant
* . Read out noninverted

HBLOCK DIAGRAM

Word Drivers

Write Drivers
and Sense Amp

Dout
&

D——‘
C]»—-c

s
]

E

o Din

& A A

BABSOLUTE MAXMUM RATINGS

Item Symbol HM2110 Series Unmit
Supply Voltage Vie to Vee +0.5 to —7.0 v
Input Voltage V.. +0.5 to Vie v
Output Current Tow —-30 mA
Storage Temperature Tue —65 to +150 *C
Storage Temperature T..(Bias)* —55 to +125 ‘C
# Under Bias

@ HITACHI
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HMPIN ARRANGEMENT

Dou[1]
A 2]
(3]
a4
sl
0
o]

vee[ 8]

Top View

EH‘
o
)
[13]we
2]
i)
ol
ap




B ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—5.2V, R.=50Q to —2.0V, Ta=0 to +75°C, air flow

exceeding 2m/sec)

HM2110, HM2110-1

Item Symbol Test Condition min(B) typ max(A) Unit
0C | —1000 — —840
Vou +25°C —960 - —810
+75°C —900 - -720
Output Voltage Vin=Vina or ViLs ~ mV
0°C | —1870 - —1665
Vou +25C | —1850 - —1650
+175°C | —1830 - —1625
0C | —1020 - -
Vone +25°C —980 - -
+75°C —920 - -
Output Threshold Voltage Vin=Vius or Viea ~ mV
0'C — - —1645
Voue +25°C - - —1630
+75°C - - —1605
a1 v 0C | —1145 - —840
Vin Guaranteed Input Voltage T25C 1108 — 810
High for All Inputs
+75°C | —1045 - -720
Input Voltage ~ mV
0'C | —1870 - —1490
Vi Guaranteed Input Voltage 125C 1850 — 1475
Low for All Inputs
+175°C —1830 - —1450
\ Iin Vin=Viua 0 to +76°C —_ - 220
Input Current Ccs . 0.5 - 170 HA
Im Vin=ViLe 0 to +75°C
- Other —50 - -
All Input and Output Open, | 0= Ta<25°C —150 —100 -
Supply Current lee nmf and Bty pen < mA
Test Pin 8 Ta225C —125 -90 -

®AC CHARACTERISTICS
(Vee=—5.2V +5%, Ta=0 to

1. READ MODE

+75°C, air flow exceeding 2m/sec, see test circuit and waveforms)

Item Symbol Test Condition HM2110 HMz110-1 Unit
min typ max min typ max
Chip Select Access Time tacs - 7 10 - 7 10 ns
Chip Select Recovery Time tres - 7 10 - 7 10 ns
Address Access Time taa - 20 35 - 15 25 ns
2. WRITE MODE
Item Symbol Test Condition - HM2110 - Hm2110-1 Unit
min typ max min typ max
Write Pulse Width tw twsa=8ns 25 - - 25 - - ns
Data Setup Time twsp 5 - - 5 - - ns
Data Hold Time twap 5 - - 5 - - ns
Address Setup Time twsa tw=25ns 8 - - 8 - - ns
Address Hold Time twia 2 - - 2 - - ns
Chip Select Setup Time twses 5 - - 5 - - ns
Chip Select Hold Time twnes 5 - - 5 - — ns
Write Disable Time tws bl - 10 - - 10 ns
Write Recovery Time twr - - 37 - - 37 ns
@ HITACHI
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HM2110, HM2110-1

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. - 5 - ns
Output Fall Time ty - 5 - ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 4 5 pF
Output Capacitance Cout - 7 8 pF
B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE
GND -
0.9V 0%
I
-1V

Re ICL

=20V
l 2 Ru=502
EE Ce=30pF(includes probe and

4. WRITE MODE

cs

50%

g capacitance)

t, =t =2.5ns typ

Address

¥

1 44

Dout

Viun
ViLa

Address

Din

@ HITACHI
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Address Access Time a4 (ns)

SUPPLY CURRENT vs. SUPPLY CURRENT vs.
AMBIENT TEMPERATURE SUPPLY VOLTAGE
120 120
- M~ : /
E v '\\ W /
: i /
- . /
: : /
% S w0
s 40 =
20 20 /
[
-2 20 40 60 80 100 0 -1 -2 -3 -4 -5
Ambient Temperature Ta (°C) Supply Voltage Vie (V)
ADDRESS ACCESS TIME vs.
AMBIENT TEMPERATURE
HM2110
HM2110-1 L
20 /‘>( I
1 /
e /
% 20 40 60 80 100

Ambient Temperature Ta ('C)

@ HITACHI
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HM2112, HM2112-1

1024-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.

HB FEATURES

@ Level ....... ... ... ... ... ..., 10k ECL Compatible

@ Construction ............... e 1024-word by 1-bit

® Address Access Time ................. HM2112 10ns (max.)
HM2112-1 8ns (max.)

® ChipSelect Access Time ................ccu... 5ns (max.)

® Power Consumption ............c.ccun.... 0.8mWy/bit (typ)

® Output Obtainable by Wired-OR (open emitter)

® Fully Pin Compatible with F10415

B TRUTH TABLE

(DG-16A)

HPIN ARRANGEMENT

—

oy
[15)oun
OE
[3]wE
E}A-
]
op

BA.

\ Address
Decider

wF

o lhn

Input
— — Output Mode Dout| 1
CSs WE Din
«,E
H x x L Not Selected
L L L Write "0” "E
L L H Write “1” A:E
L H x Dout * Read A'E
X lrrelevant
* ° Read out nomverted A.E
—
o
HMBLOCK DIAGRAM
G
pPe—
Aro——f
o—
Aro—
M B i
l_/
Write Drivers &
and Sense Amp u_.._ u

PRV ARY

B ABSOLUTE MAXIMUM RATINGS

Item Symbol HM2112 Unit
Supply Voltage Vee to Ve +0.5 to —7.0 \"
Input Voltage V.. +0.5 to Vi A%
Output Current Lo —30 mA
Storage Temperature Tue —65 to +150 °C
Storage Temperature T.e(Bras)® —55 to +125 °
#* Under Bias
G HITACHI

(Top View)
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HM2112, HM2112-1

HBELECTRICAL CHARACTERISTICS
(Vee=—5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)

oDC CHARACTERISTICS

Item Symbol Test Condition mn(B) typ max (A) Unit
0'C | —1000 - —840
Vou +25°C —960 — —810
+175°C —900 - —720
Output Voltage Vin=Vina or Vis — mV
0C | —1870 - —1665
Voo +25°C | —1850 - —1650
+75°C | —1830 - —1625
0'C | —1020 - -
Vonc +25°C —980 - -
+75°C —920 - -
Output Threshold Voltage Vin=Vins or ViLa " mV
0'C - - —1645
Voic +25°C - - —1630
+75°C - — —1605
0C | —1145 - —840
Vin Guaranteed Input Voltage T 1105 — 810
High for All Inputs
+75C | —1045 - —1720
Input Voltage - mV
J 0°C | —1870 - —1490
G
Vi uaranteed Input Voltage 25C 1850 — s
Low for All Inputs
+75°C —1830 - —1450
Im Viv=Vina 0 to +75°C - - 220
Input Current cs . 0.5 - 170 MA
I Vin=Vus 0 to +757C
Other —50 - -
All Input and Output Open, Ta=0C —240 - -
Supply Current Tee nput and Qutput Open mA
Test Pin 8 Ta=75C —-200 - -

®AC CHARACTERISTICS
(Vee=—5.2V 5%, Ta=0 to +75°C, air flow exceeding 2m/sec, see test circuit and waveforms)

1. READ MODE

Item Symbol Test Condition HMz12 ) - HM2112 Unit

min typ max min typ max
Chip Select Access Time tacs 1 3 6 1 3 6 ns
Chip Select Recovery Time tres 1 3 5 1 3 5 ns
Address Access Time taa 3 6.5 8 3 7.5 10 ns

2. WRITE MODE

Item Symbol Test Condition HMz112-1 - HM2112 Unit

min typ max min typ max
Write Pulse Width tw twsa=3ns 7 2 - 7 2 - ns
Data Setup Time twso 1 (1] - 1 0 - ns
Data Hold Time twio 1 0 - 1 0 - ns
Address Setup Time twsa tw=T7ns 3 0 - 3 0 - ns
Address Hold Time twna 2 0 - 2 0 - ns
Chip Select Setup Time twscs 1 0 - 1 0 - ns
Chip Select Hold Time twacs 1 0 - 1 0 - ns
Write Disable Time tws 1 3 5 1 3 5 ns
Write Recovery Time twa 1 3 10 1 3 12 ns

@ HITACHI
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HM2112, HM2112-1

3. RISE/FALL TME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. 0.8 1.5 2.5 ns
Output Fall Time ty 0.8 1.5 2.5 ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance C.. 1 3 5 pF
Output Capacitance Cou 3 5 8 pF
B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE
GND
-09V
80%
20%
16 -1V . Y
1]
HM2112 t.=t;=20ns typ
Re Co
I I
0.014F "E -20v
I [} Ru=500
Vee CL=30pF(includes probe and jig capacitance)
¥ 50% Address 50%
tacs ]
........ Dout J< 50%
4. WRITE MODE
3 50% N - —m = — e e e
N /

hdress D — X

@ HITACHI
584 Hitachi America Ltd. e 2210 O’Toole Avenue ¢ San Jose, CA 95131 e (408) 435-8300

50%



Supply Current [1g «m4
Address Access Time  taq (ns)

Chip Select Access Time tacs (ns)

200

180

160

140

120

100

80

SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

N\

N

N

Vir= =520\

-20 " 20 0 L1 wo 100

Ambient Temperature [a '€

ADDRESS ACCESS TIME
vs. AMBIENT TEMPERATURE

10

w212
//

im2112:
| uMenE

Vee=—520V

-20 0 20 40 60 80 100

Ambient Temperature Tq (°C)

CHIP SELECT ACCESS TIME
vs. AMBIENT TEMPERATURE

Vee=-520V

-20 0 20 40 60 80 100

Ambient Temperature Ta ('C)

Supply Current [lgg (mA)

Address Access Time taa (ns)

Chip Select Access Time tacs (ns)

@ HITACHI
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180

160

140

120

100

80

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

HM2112, HM2112-1

~
\,\“
f—
Ta=257C
-572 -520 —~468

Supplv Voltage Vee (V)

ADDRESS ACCESS TIME
vs. SUPPLY VOLTAGE

\\
\\”‘h'uz\
+ \\
W
[t
Ta=25¢C
"5z T520 “ies

Supp|¥ Voltage Vee 'V)

CHIP SELECT ACCESS TIME
vs. SUPPLY VOLTAGE

—~—
—
'\'\h
Ta=IZS'C
-572 =520 -468

Supply Voltage Veg (V)
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HM2112, HM2112-1

WRITE PULSE WIDTH WRITE PULSE WIDTH
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
6 6
5 5
E i —
2 2 4
g 3 3
< z
o2 I
= =
1 1
Vu=I—SZOV Ta=25C
1)zo 0 20 0 60 80 100 ! 572 520 368

Ambient Temperature Ta ('C) Supply Voltage Veg (V)
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HM10474

1024-word X 4-bit Fully Decoded 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 control/buffer 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.

B 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: 0.2mW/bit (DG-24A)
® Output obtainable by wired-OR (open emitter)
B PIN ARRANGEMENT
Veea E [24] vee
B TRUTH TABLE oo ] =
— lﬂ Output Mode b E j22] oon
Cs WE Din a1 [21) ot
H X X L Not Selected ME (20] DIs
L L L L Write “0" ~% [15) v1s
L L H L Write “1" s 18] o1y
L H x Dout® | Read w[E] 7] o3
Notes) X : Irrelevant A‘E E WE
#* : Read Out Nomivert ne [10 E ™
EBLOCK DIAGRAM V“l% %‘:‘
A A A " (3 : 13] A2
%-Decod?er/Dnvi L] (T°p View)
g ¥ Il U}

Memory Cell Array
1024Words x 4 Buts

X-Decoder/Driver

Block 1 | Block 2 | Block 3 | Block 4

gz

B ABSOLUTE MAXIMUM RATINGS (Ta=25C)

Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 \'
Input Voltage V. +0.5 to Vee v
Output Current T —30 mA
Storage Temperature Tue —65 to +150 °C
Storage Temperature Tue(Biras)® —55 to +125 ‘C
* Under Bias
@ HITACHI
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HM10474

HELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)

Item Symbol Test Condition min(B) typ max(A) Unit
0'C | —1000 - —840
Vou +25°C —960 - -810
ou Vel v v v +75°C —900 et —720 v
tput t -
w oltage IN 1A OT ns o.c _1510 _ —l“s m
Vo +25°C —1850 - —1650
+75°C | —1830 - —1625
0'C | —1020 - -
Vone +25°C —980 - -
+175°C —920 - -
Output Threshold Voltage Vin=Vins or Viea ~ mV
0'C - - —1645
Voic +25°C - - —1630
+175°C - bl —1605
G i1 v 0C | —1145 - —840
Vi uaranteed Input Voltage T5C | 1108 — YD)
High for All Inputs
I Val +75°C | —1045 - —1720 v
t t
mput Toltage oC | —1870 — [ —uw | "
Vi Guaranteed Input Voltage T25C 1850 — T
Low for All Inputs
+75°C | —1830 - —1450
Iv Vin=Vina 0 to +75°C - - 220
Input Current cs . 0.5 - 170 MA
In Vin=Vis 0 to +757C
Others —50 — -
All Input and Output Open, Ta=0C —200 —160 -
Supply C t 1 mA
Upply Turren | Test Pin 12 Ta=175C — | -us -

®AC CHARACTERISTICS (Vee=—5.2V £5%, Ta=0 to +75C, air flow exceeding 2m/sec)

1. READ MODE
Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs - - 10 ns
Chip Select Recovery Time tres - - 10 ns
Address Access Time tan - 15 25 ns

2. WRITE MODE

Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=3ns 25 15 - ns
Data Setup Time twsp 2 - - ns
. Data Hold Time twwo 2 - - ns
Address Setup Time twsa tw=twain 3 - - ns
Address Hold Time tuna 2 - - ns
Chip Select Setup Time twscs 2 - - ns
Chip Select Hold Time twmcs 2 - - ns
Write Disable Time tws ) - - 10 ns
Write Recovery Time tur — - 27 ns
@ HITACHI
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HM10474

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t, - 2 - ns
Output Fall Time 17 - 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Unit
Input Capacitance Cu - 4 - pF
Output Capacitance (o — 7 -_— pF

B TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circuit ),
Vec(GND) ’ 80%
i : |
i |
1 [ 20%
-1V [ [
Dout : : || :
" [
MU.T. ]
Ry ; -Co t=t;=2.0ns
0.014F "[ i -20V  Ru=50Q
; ver Cr=30pF (cludes
probe and jig
capacitance)
3. READ MODE
- 50% Address 50%
Ccs
1 tacs . thn
™ lacs !
; 0% Dout 50%

4. WRITE MODE

s 50% N

Address 50% 5%<
————t - - - - ———

\ /

Din 50% 50%
\ /
e e o e e
twno

—_ twso \ 50% Sa% / twna
WE L_—

twsa w twcs

—— e e o e e e e e
50% 50%
Dout twscs
|
tws twr

@ HITACHI
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HM10474

SUPPLY CURRENT vs.
AMBIENT TEMPERATURE

SUPPLY CURRENT vs.
SUPPLY VOLTAGE

180 \ 180
— Liad ————
. \ = o —
3 £ e
3 \\ s
3 3
& T 120
a
Ver= =520V Ta=25C
ot 0 0 0 60 80 100 ha -5.72 -520 ~4.68
Ambient Tempersture Te (C) Supply Voltage Vee (V)
ADDRESS ACCESS TIME ADDRESS ACCESS TIME
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
T 3 2
H

g P
= . 15
< * 10
3 3
<

H H

Vee=-5.20V Ta=25C
ol 1 0
-20 20 40 60 80 100 v -5.72 -5.20 —4.68

Ambient Temperature Ta (°C)

CHIP SELECT ACCESS TIME
vs. AMBIENT TEMPERATURE

Supply Voltage Vee (V)

CHIP SELECT ACCESS TIME
vs. SUPPLY VOLTAGE

Ta=25'C

12 12
Ry )
\5 "

; g
3

8 ¢ 8
H e
= -

3 - §
i e L
< ,.// 3
H — %
T = N
© o
. 2
- o
3} 2 2
Vee=-520V
o - | 0
-20 20 40 60 80 100
Ambient Temperature Ta (°C)
@ HITACHI
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Write Pulse Width tw (ns)

WRITE PULSE WIDTH vs.
AMBIENT TEMPERATURE

25

20,

Vee=-5.20V

-20 0 20 40 60 80 100

Ambient Temperature Ta (C)

GO HITACHI

Write Pulse Width tw (ns)

WRITE PULSE WIDTH vs.

SUPPLY VOLTAGE

HM10474

25

Ta=25C

=5.72

=520

Supply Voltage Vee (V)

Hitachi America Ltd. ¢ 2210 O’Toole Avenue * San Jose, CA 95131 e (408) 435-8300
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HM10474-8,HM10474-10

1024-word X 4-bit Fully Decoded 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 control/buffer 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.
HB FEATURES
® 1024-word x 4-bit organization
©® Fully compatible with 10K ECL level
® Address access time: HM10474-8 8ns (max)

HM10474-10 10ns (max)

® Write pulse width: HM10474-8 5ns (min) (DG-244)
HM10474-10 5ns (min)
® Low power dissipation: 0.3mW/bit B PIN ARRANGEMENT
® Output obtainable by wired-OR (open emitter)
Veea E 24] Vee
B TRUTH TABLE W% =
— l:'i‘ Output Mode o oo
cs WE Din s J21] o1,
H X X L Not Selected AIE [20] DIs
L L L L Write “0" a[F] 5] ots
L L H L Write “1” ~ (7] i) on
L H x Dout* Read M E E] =5
Notes) X : Irrelevant A‘E 16) WE
* : Read Out Nomvert ne 10 [15] %
As
WBLOCK DIAGRAM . o i
As Ar As A « E E »
{ YY-Decod?er/Dnvi . | (Top View)

32 0 0

Memory Cell Array
1024Words x 4 Bits

X-Decoder/Driver

ez Z 2

B ABSOLUTE MAXIMUM RATINGS (Ta=257C)

Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 v
Input Voltage ’ Via +0.5 to Ver v
Output Current ) -30 mA
Storage Temperature Tue —65 to +150 °C
Storage Temperature Tue(Biras)® —55 to +125 °C
* Under Bias

@ HITACHI
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HMELECTRICAL CHARACTERISTICS
®oDC CHARACTERISTICS (Ver=—5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)

HM10474-8, HM10474-10

Hitachi America Ltd. e 2210 O’Toole Avenue ® San Jose, CA 95131 ¢ (408) 435-8300

Item Symbol Test Condition min (B) typ max(A) Unit
0'C | —1000 - —840
Vou +25°C —960 - —810
O Vob V=V v +75°C —900 - -1720 v
tput t -
pul age in=Vina or Vies oc | —1870 — ey m
Vou +25°C | —1850 - —1650
+75C | —1830 - —1625
0'C | —1020 - -
Voue +25°C —980 - -
+75°C —920 - -
Output Threshold Voltage Vin=Vius or Viea ~ mV
0’C - - —1645
Vouc +25'C - - —1630
+175°C - - —1605
G il Vol 0°C | —1145 - —840
uaranteed Input Voltage "
Vi +25C | —1105 - -810
" High for All Inputs
+75°C | —1045 - —720
Input Voltage ~ mV
. 0°C | —1870 - —1490
Ve Guaranteed Input Voltage To5C 1850 — s
Low for All Inputs
+75°C | —1830 - — 1450
In Vin=Vina 0 to +75°C - - 220
Input Current CS . 0.5 — 170 KA
In Vin=ViLs 0 to +75°C
Others —50 - -
Supply C . I All Input and Output Open, Ta=0C —240 —220 - mA
urren|
upply urre | Test Pin 12 Ta=T75C g T -
®AC CHARACTERISTICS (Vee=—5.2V £5%, Ta=0 to +75°C, air flow exceeding 2m/sec)
1. READ MODE :
HM10474-8 HM10474-10
Item Symbol Test Condition - Unit
min typ max min typ max
Chip Select Access Time tacs - - 6 - - 6 ns
Chip Select Recovery Time tres - - 6 - - 6 ns
Address Access Time taa - - 8 - - 10 ns
2. WRITE MODE
HM10474-8 HM10474-10
Item Symbol Test Condition - Unit
min typ max min typ max
Write Pulse Width tw twsa™= 2ns 5 - — 5 — — ns
Data Setup Time twsp 1 — - 2 - - ns
Data Hold Time twnp 1 — - 2 — — ns
Address Setup Time twsa tw= 2w ain 2 - - 2 - - ns
Address Hold Time Lwna 1 - - 2 — — ns
Chip Select Setup Time twses 1 - - 2 - - ns
Chip Select Hold Time twcs 1 - - 2 —_ - ns
Write Disable Time tws - - 6 — - 6 ns
Write Recovery Time twr hd — 9 - - 12 ns
@ HITACHI
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HM10474-8, HM10474-10

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. - 2 - ns
Output Fall Time ty - 2 - ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance Ci - 4 - pF
Output Capacitance Cou - 7 - pF
B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE
Test Circuit “O9V e e
Vee(GND) j K%
I | |
i |
| | 20%
-1V [ [
] "
"
MU.T. L
Ru .Iw. CL t=t;=2.0ns
0.014F "E__—i -20V Ri=500
; Ver C:=30pF(|ncludes
probe and )1g
capacitance)
3. READ MODE
50% Address 50%
Tax
Dout 50%
4. WRITE MODE
Ccs 50% 5‘\ 5097‘
e 5,>< S%K
————rd e ——— -~ P B Lt PP
\ /
Din 50% 50%
\ /
| My -
213
— I uvsn\ 50% 50% / twia
WE
twsa w twacs
50%
Dout twscs 5o"/
tws twa
GO HITACHI
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HM10470,HM10470-1

4096-word x 1-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  25ns (max) (DG -18)
HM10470-1 15ns (max)
® Write pulse width: HM10470 25ns (min)
HM10470-1 15ns (min) HPIN ARRANGEMENT
® |ow power dissipation: 0.2mW/bit )
® Output obtainable by wired-OR (open emitter) out (1] E Vee
B TRUTH TABLE »(] Ef
A E E] Ts
— linp_nt Output Mode A E EVI—E
CS WE Din
H x x L Not Selected ] K E An
L L L L Write “0” mE [13] Au
L L H L Write “1” ME E N
L H X Dout * Read
Notes) X Irrelevant ~E Ek
* . Read Out Nomnvert Ver E [10] &

HEBLOCK DIAGRAM (Top View)
Ao
4, o0—f 5 64 X64
A; O é% n é. Memory Cell
Ao—32g& E Array
A o~ > =
Dout
45 0—f
| I
Sense Amp and 3
Write Drivers
1 WE
Y Address
Decoder Din

B ABSOLUTE MAXIMUM RATINGS (Te=25C)

Item Symbol Rating Unit
Supply Voltage Vere to Vee +0.5 to —7.0 \
Input Voltage Ve +0.5 to Vee v
Output Current ) —-30 mA
Storage Temperature Tue —65 to +150 ‘C
Storage Temperature Tuu(Bias)® —55 to +125 *‘C
# Under Bias
G HITACHI
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HM10470, HM10470-1

@ ELECTRICAL CHARACTERISTICS
@©DC CHARACTERISTICS (Vee=—5.2V, R.=50Q to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec)

Item Symbol Test Condition min (B typ max(A) Unit
0'C —1000 - —840
Von +25°C —960 - —810
+175°C —900 - —1720
Output Voltage Vin=Vius or ViLs - mV
0'C —1870 — | —1665
Vo +25°C —1850 — | —1650
+175°C —1830 — | —1625
0'C —1020 - -
Vouc +25°C —980 — -
+75°C —920 - -
Output Threshold Voltage Vin=Vws or Viea " mV
0'C — — | —1645
Voie +25°C - — | —1630
+175°C - — | —1605
0'C —1145 - —840
Von Guaranteed Input Voltage To5C o5 — 810
High for All Inputs
+75°C —1045 - —1720
Input Voltage " mV
0'C —1870 — | —149%0
G d Vi
Vo uaranteed Input Voltage +25C 1850 — 475
Low for All Inputs
+75°C —1830 — | —1450
Iin Vin=Viua 0 to +75°C - - 220
Input Current CsS . 0.5 — 170 KA
I Vin=ViLs 0 to +75°C
Other —50 - -
Ta=0C —200° —160° -
All t and Ou 5 -
Supply Current Iee Input an tput. Open N —280°* | —200°*° — mA
Test Pin 9
Ta=175C — —145 -
* HM10470
* & HM10470-1
®AC CHARACTERISTICS (Vee=—5.2V 5%, Ta=0 to +75°C, air flow exceeding 2m/sec)
1. READ MODE
HM10470 HM10470-1
Item Symbol Test Condi Unmit
min typ max min typ max
Chip Select Access Time tacs — - 10 - - 8 ns
Chip Select Recovery Time tacs - - 10 - - 8 ns
Address Access Time tan — 15 25 - 12 15 ns
2. WRITE MODE
HM10470 HM10470-1
Item Symbol Test Conditi T Unit
min typ max min typ max
Write Pulse Width tw twsa=3ns 25 — — 15 - - ns
Data Setup Time twso 2 - — 2 - - ns
Data Hold Time twno 2 - - 2 — — ns
Address Setup Time twsa tw=2tw an 3 - - 3 - - ns
Address Hold Time twha 2 - - 2 - - ns
Chip Select Setup Time twscs 2 - _ 2 - - ns
Chip Select Hold Time twhes 2 - - 2 — _ ns
Write Disable Time tws — - 10 - - 8 ns
Write Recovery Time twr - - 27 - - 17 ns
@ HITACHI
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HM10470, HM10470-1

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t, - 2 - ns
Output Fall Time t; - 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 3 - pF
Output Capacitance Cuut - 5 - pF

B TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circunt ooV
T Vee(GND)
-17v
t
Dout
MUT t.=t=20ns typ

R Ce
; Ru=50Q
Cr=30pF (includes
- probe and ig
; Vee v capacitance)

Address 50%

tas

Dout 50%

4. WRITE MODE

cs 506 M o —— — ———— o —— — — — 4

@ HITACHI
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HM10470, HM10470-1

SUPPLY CURRENT vs.
AMBIENT TEMPERATURE

SUPPLY CURRENT vs.
SUPPLY VOLTAGE

200 200
180 180
= -
£ 160 E 100
s .
2 = -
$ o T z uo ——
£ g —
H H
‘:' \\. G
2 120 z 120
g H
] a
100 100
Ver=—520V TFTSC
80 | l 80
-20 0 20 40 60 8 100 -5.72 520 ~468

Ambient Temperature Ta ('C)

ADDRESS ACCESS TIME

vs. AMBIENT TEMPERATURE

Supply Voltage Vee (V)

ADDRESS ACCESS TIME
vs. SUPPLY VOLTAGE

35 35,
2 E
I 3o
£ :
': “
= 20 — PR
$ L—1 4
2 R0t K] HM10470 T
$ns — o PERT
H H
4 a10-3_L—"1 H
E AMIAT_— E HM10470-1_|L_—1
Vez 20V Ta=25C
S 5
-20 20 10 50 80 100 =572 ~520 =468

Ambient Temperature Ta (C)

CHIP SELECT ACCESS TIME
vs. AMBIENT TEMPERATURE

Supply Voltage Vee (V)

CHIP SELECT ACCESS TIME

vs. SUPPLY VOLTAGE

12
) °
2 £
~ L - 8
g 2
£ 6 £
= e HM10470
'2' HM10470 £ HM10470-1
E 10470- . E
o [ —— =
2 =
5 o
2 2 N
L V:[=-5.ZOJ\.I Te=25C
0 1 0
-20 20 40 60 80 100 -5.72 -520 —4.68
Ambient Temperature Ta (T) Supply Voltage Vee (V)
@ HITACHI
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HM10470, HM10470-1

Write Pulse Wudth tw (ns)

WRITE PULSE WIDTH vs. WRITE PULSE WIDTH vs.
AMBIENT TEMPERATURE SUPPLY VOLTAGE
Y
»
T B
HM10470 ;‘; " s | —t
- > 2
g
L La 5 HMITO-L -
Veg=—5.20V B Ta=25C
- 5
% ] C ) 7 ) BT

Ambient Temperature Ta (C) Supply Voltage Vee (V)

O HITACHI
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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,

HM10480
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.
B FEATURES
® 16,384-words x 1-bit organization t (DG-20N)
® Fully compatibie with 10K ECL level HM10480F
® Address access time: 25ns (max)
® Write pulse width: 25ns(min)
® Low power dissipation: 0.05mW/bit
® Output obtainable by wired-OR (open emitter)
ETRUTH TABLE
Input
o WE Din Output Mode
H X X L Not Selected
L L L L Write “0” FG.20D)
L L H L Write “1” -
L H X Dout* Read
Notes) X * Irrelevant .PIN ARRANGEMENT
* . Read Out Nonminvert
[\ }
Dout E [20] v
HBLOCK DIAGRAM n E [15] o
2‘ . A E l__sl Ts
4 o c’g E Mlu)(l?ll A'E EW
lemory Cel
As o g 1 .E - Array As E E An
A o 3 = Dout A E -_El An
A >
A: : 1 1 _ As E E An
Wene Drwers © a0 [13] A
1 W—E A1 E E As
Y-Address Decoder Vee @ 1] As
Din
S L 6 é L % é (Top View)
<22 3: ZEZ
B ABSOLUTE MAXIMUM RATINGS ( Ta=25C)
Item Symbol Rating Umt
Supply Voltage Vee to Vee +0.5t0 —7.0 \'
Input Voltage Vi +0.5 to Vee \
Output Current L —30 mA
Storage Temperature Tos —65 to +150 ‘C
Storage Temperature T.i(Bras)® —55 to +125 ‘C
# Under Bas
@ HITACHI

600 Hitachi America Ltd. » 2210 O’Toole Avenue * San Jose, CA 95131 e (408) 435-8300



HBELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Ver=—5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow

HM10480, HM10480F

exceeding 2m/sec)

Item Symbol Test Condition min(B) typ max(A) Unit
0C | —1000 - —840
Von +25°C —960 - —810
+175°C —900 - —1720
Output Voltage Vin=Vina or Virs - mV
0'C | —1870 - —1665
Vo +25C | —1850 - —1650
+175°C | —1830 - —1625
0'C | —1020 - -
Vouc +25°C —980 - -
+75°C —920 - -
Output Threshold Voltage Vin=Vins or ViLa - mV
0'C - - —1645
Vorc +25°C - - —1630
+75°C - - —1605
0C | —1145 - —840
Vi
Viu Guaranteed Input Voltage To5C 1105 — 810
High for All Inputs
+175°C | —1045 - —720
Input Voltage " mV
0C | —1870 — —1490
Vi
Vo Guaranteed Input Voltage 25 1850 — s
Low for All Inputs
+175°C | —1830 - —1450
In Vin=Vina 0 to +75°C - - 220
Input Current Ccs . 0.5 - 170 KA
In Vin=ViLs 0 to +75°C
Others —50 - —
All Input and Output . Ta=0C —200 —140 -
Supply Current Tee np.f an put. Open. mA
Test Pin 10 Ta=175C - —130 -
®AC CHARACTERISTICS (Vee=—5.2V £5%, Ta=0 to +75°C, air flow exceeding 2m/sec)
1. READ MODE
Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs 2 - 15 ns
Chip Select Recovery Time trcs 2 - 15 ns
Address Access Time Im 3 15 25 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=5ns 25 - - ns
Data Setup Time twso 5 - - ns
Data Hold Time twio H - - ns
Address Setup Time twsa tw=25ns 5 —_ - ns
Address Hold Time twha 5 - - ns
Chip Select Setup Time twscs 5 - - ns
Chip Select Hold Time twnes 5 - - ns
— Write Disable Time tws - - 15 ns
Write Recovery Time twa - - 30 ns

@ HITACHI
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HM10480, HM10480F

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. - 2 - ns
Output Fall Time t - 2 - ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 4 - pF
Output Capacitance Cuu - 7 - pF
HTEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE
Test Circuit X L ——
Vec(GND) ] o
I | |
| |
] | 20%
-1V 1| ! |
Dout : : ll ll
t [
MU.T. et e
Ry ; C. t.=t;=2.0ns
0.01xF = : -20V R.=50Q
; Ve Cu=30pF (includes
probe and )ig
capacitance)
3. READ MODE
= 50% Address 50%
N tacs taa
Dout 50%

7

Address so’X 50%

———— e ——— 4== Wt
Din 0% 0%

N s
=
W s K50% 50% 4 Y N
L Z7) " twucs
509% W%T
Dout twscs
v

@ HITACHI
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HM10480-15,HM10480F-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.

B FEATURES
® 16,384-words x 1-bit organization
® Fully compatible with 10K ECL level
® Address access time: 15ns (max)
©® Write pulse width: 15n$ (min)
® Low power dissipation: 0.06mW/bit
® Output obtainable by wired-OR (open emitter)
B TRUTH TABLE
Input
o WE Din Output Mode
H X X L Not Selected
L L L L Write “0”
L L H L Write “17
L H X Dout® Read
Notes) X :lrrelevant
* . Read Out Nominvert
EBLOCK DIAGRAM
A 0
A b
A: : 3 £ 128128
e - a - Memory Cell
A o § E Array
A 0
As o o Dout
A o L 1 _
Sense Amp. cs
Write Drivers
1 —
WE
Y-Address Decoder
Din
I R EEEEE]
£ 22 z:z
HABSOLUTE MAXIMUM RATINGS ( Ta=25'C)
Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5t0 —7.0 \Y
Input Voltage V. +0.5 to Vee \Y
Output Current L —-30 mA
Storage Temperature Toe —65 to +150 C
Storage Temperature T...(Bias)* —55 to +125 °C
#* Under Buas
@ HITACHI

HM10480-15

(DG-20N)

HM10480F-15

(FG-20D)

HPIN ARRANGEMENT
Dout d E Vee

w7 [15] D
a 5] 18] &3

A E 17| WE
w 5] 16] A

A E E Au
As E E An
] o
Ar E E Ay
Vee E 1} A

(Top View)

Hitachi America Ltd. ® 2210 O’Toole Avenue ¢ San Jose, CA 95131 e (408) 435-8300
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HM10480-15, HM10480F-15

B ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—5.2V, R.=500 to —2.0V, Ta=0 to +75C, air flow exceeding 2m/sec)

Item Symbol Test Condition min (B) typ max(A) Unit
0'C | —1000 - —840
Von +25°C —960 - —810
+75°C —900 - —720
Output Voltage Vin=Vina or Vis — mV
0°C | —1870 - —1665
Vou +25C | —1850 - —1650
+75°C | —1830 - —1625
0'C | —1020 - -
Vonc +25°C —980 - -
+175°C —920 - -
Output Threshold Voltage Vin=Vius or Viea — mV
0’C - - —1645
Vorc +25°C - - —1630
+75C - - —1605
G il Vol 0'C —1145 - —840
uaranteed Input Voltage "
v +25°C —1105 - —810
" High for All Inputs
+75C | —1045 - —1720
Input Voltage " mV
G a1 Vel 0C —1870 - —1490
uaranteed Input Voltage "
Vi +25°C —1850 - — 1475
* Low for All Inputs
+75°C —1830 - —1450
Imn Vin=Vina 0 to +75°C - - 220
Input Current Ccs 0.5 - 170 HA
In Vin=ViLs 0 to +75°C
Others —50 - -
All Input and Output Open, Ta=0C —240 —220 -
S C t 1 mA
upply Carren £ Test Pin 10 Ta=75C — | —200 —

®AC CHARACTERISTICS (Vee=—5.2V £5%, Ta=0 to +75°C, air flow exceeding 2m/sec)

1. READ MODE

Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs 2 - 8 ns
Chip Select Recovery Time trcs 2 - 8 ns
Address Access Time tan 3 12 15 ns
2. WRITE MODE

Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=3ns 15 - - ns
Data Setup Time twsp 2 - - ns
Data Hold Time twilo 3 - - ns
Address Setup Time twsa tw=15ns 3 _ — ns
Address Hold Time twna 2 - - ns
Chip Select Setup Time twscs 3 - - ns
Chip Select Hold Time twncs 3 — — ns
Write Disable Time tws - - 12 ns
Write Recovery Time twa - - 17 ns

@ HITACHI
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HM10480-15, HM10480F-15

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. - 2 — ns
Output Fall Time t - 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Umt
Input Capacitance C. - 3 - pF
Output Capacitance Cou - 5 -— pF

B TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circuit O e e

Vec(GND) [} %

I | |

| |

| | 20%
-1V IR [
Dout : | : :
MU.T. b I,
R ; CL te=t;=2 Ons

0.01xF —-2.0V RL=50Q
; Vee C1=30pF (includes
probe and jig
capacitance)
3. READ MODE
Address
Dout
4. WRITE MODE

s 50%51

Address 509}

—_———— e —

l'sn\ 50% 50% / twaa
WE \ /
twsa ™ twacs
50% 50%
Dout twscs
tws twa
@ HITACHI
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HM10480L

16,384-words X 1-bit Fully Decoded Random Access Memory
The HM10480L is ECL 10K compatible, 16,384-words x 1-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.)

@ Qutput obtainable by wired-OR (open emitter)

B TRUTH TABLE

Input
= %’ D Output Mode
n
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 . Irrelevant
* [ Read Out Nominvert
W BLOCK DIAGRAM
Ar—{3] | | ~—Vce
A -—GND
A“EROW Memory Matrix
Ar—{3|Select 128X 128
A
m—gy] L
A—3 | I

=

=Rl

BABSOLUTE MAXIMUM RATINGS ( Ta=25°C)

Item Symbol Rating Unit

Supply Voltage Vee to Vec +0.5to —7.0 \

Input Voltage V. +0.5 to Ve \',

Output Current L —30 mA

Storage Temperature Tos —65 to +150 X

Storage Temperature T...(Bias)*® —55 to +125 ‘c
#* Under Bias

@ HITACHI

(DG-20N)

HPIN ARRANGEMENT

bow [T
NG
NG
o[
NG
W
NG
W
o

Vee E

A

[20] vec
[15] o
8] &
[17] we
16 | Ais
5] Au
(1] A
[13] e
[12] o
1] &

(Top View)
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HM10480L

M ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vz:=—5.2V, R.=50Q to —2.0V, Ta=0 to +75°C, air flow

exceeding 2m/sec)

Item Symbol Test Condition min(B) typ max (A) Unit
0'C —1000 - —840
Vou +25C —960 - —810
Output Voltage Vin=Vina or Virs +75:C —%0 - -T2 mV
0C | —1870 - —1665
Vo +25°C —1850 - —1650
+175°C —1830 - —1625
0°C —1020 - -
Vouc +25°C —980 - -
+175°C —920 - -
Output Threshold Voltage Vin=Vius or ViLa mV
0'C - el —1645
Vorc +25°C - - —1630
+175°C - - —1605
0'C —1145 - —840
Vin Guaranteed Input Voltage To5C 108 — 810
High for All Inputs
+175°C —1045 - —720
Input Voltage oc 1870 — Y mV
Vae Guaranteed Input Voltage T25C 1850 — "t
Low for All Inputs
+75°C | —1830 = —1450
In Vin=Vina 0 to +75°C — - 220
Input Current CS . 0.5 — 170 | #A
In Vin=Vis 0 to +75C
Others —50 - -
All Input and Output Open, Ta=0C - -70 -120
Sepply Carrent Ter | fent ;in 10 o Ta=15C a1 | ci0| ™
®AC CHARACTERISTICS (Vee=—5.2V £5%, Ta=0 to +75C, air flow exceeding 2m/sec)
1. READ MODE
Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs - 15 25 ns
Chip Select Recovery Time tres - 9 25 ns
Address Access Time tas 3 17 25 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=3ns 20 - o ns
Data Setup Time twso 3 - - ns
Data Hold Time twip 2 —_ - ns
Address Setup Time twsa tw=20ns 3 - - ns
Address Hold Time twna 2 - - ns
Chip Select Setup Time twscs 3 - - ns
Chip Select Hold Time twncs 2 - - ns
Write Disable Time tws - - 10 ns
Write Recovery Time twa - - 25 ns
@ HITACHI
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HM10480L

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t, - 2 - ns
Output Fall Time ts - 2 - ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 5 e pF
Output Capacitance Cou - 6.5 - pF
B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE
Test Circuit X |,
Vec(GND) ! K
i /| |
| |
t | 20%
-1V [ [
- Dout : [ : : [ :
MU.T. ey [
Re ; CL t=t;=2.0ns
0.014F -E —-20V Ru=500
; Vs C:spr(include:
probe and jig
capacitance)
3. READ MODE
= 50% Address 50%
2y
Dout 50%

4. WRITE MODE

g5 0%y

twsa w twacs

50% 50%
Dout twscs
iws (7]

@ HITACHI
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HM100422,HM100422F
HM100422CG

256-word X 4-bit Fully Decoded Random Access Memory | HM100422
The HM100422 is ECL 100K compatible, 256-word x 4-bit, read
write, random access memory developed for high speed system 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 HM100422 is encapsulated in cerdip-24pin package, or 24pin
flat package compatible with Fairchild’s F 100422,

B FEATURES

® 256-word x 4-bit organization 7 S
Fully compatible with 100K ECL level (FG-24)
Address access time: 10ns (max.)

Minimum write pulse width: 6ns (min.)

Low power dissipation: 0.8mW/bit

Output obtainable by wired-OR (open emitter)

HM100422CG

HTRUTH TABLE

Input (CG-24)
— — Output Mode
BS WE Din HPIN ARRANGEMENT
H x X L Not Selected ®HM100422
L L L L Write “0"
L L H L Write “1"
L H X Dout* Read
Notes) X : Irrelevant
% : Read Out Nominvert
HBLOCK DIAGRAM % ‘T‘ ‘T’
‘ Y-Decoder/Driver l i
_ U U U U o Voo
O®HM100422F
T
Memory Cell Array ~“C— (] s 13
Lo Y 256 Worrds x4 Buts we]s W
E W [} e [P
s Eds W
*1i D) == I =1
s guguy
A; O~ > B U ec Yeco U0 BS:
(Top View)
- * 10042200
Block | Block 2 Block 3 Block 4
g 0 0o U
WE 0— R/W Circust |R/W Carcust | R/W Carcurt |R/W Circunt

T3 388 8§88 64856
G5 12581858 €358

© HITACHI
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HM100422,HM100422F,HM100422CG

B ABSOLUTE MAXIMUM RATINGS (Ta=25C)

Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 v
Input Voltage Vi +0.5 to Vee \'
Output Current Low -30 mA
Storage Temperature Tue —65 to +150 °C
Storage Temperature T.e(Bras)*® —55 to +125 °C

* Under Bus

B ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—4.5V, R.=500Q to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec)

Item Symbol Test Condition min(B) typ max(A) Umt
Vou —1025 —955 —880 mV
Output Voltage Vie=Viua or Vies
Vo —1810 —1715 —1620 mV
Output Threshold Voltage Vone Via=Vis or Viia 108 — — mv
Voic - - —-1610 mV
Input Voltage Vin Guaranteed Input Voltage —1165 - —880 mV
Vie High/Low for All Inputs —1810 - —1475 mV
Lin Via=Viua - - 220 KA
Input Current BS 0.5 - 170
In Va=Vius MA
Others —50 — —
Supply Current Iee All Inputs and Outputs Open —200 —165 — mA
®AC CHARACTERISTICS (Vee=—4.5V £5%, Ta=0 to +85C, air flow exceeding 2m/sec)
1. READ MODE
Item Symbol Test Condition min typ max Umt
Block Select Access Time tass - - 6 ns
Rlock Select Recovery Time tres — — 5 ns
Address Access Time taa - 7 10 ns
2. WRITE MODE
) Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=2ns 6 4.5 - ns
Data Setup Time twso 2 0 - ns
Data Hold Time twap 2 0 — ns
Address Setup Time twsa tw="6ns 2 0 — ns
Address Hold Time twha 2 0 it ns
Block Select Setup Time twsss 2 0 - ns
Block Select Hold Time twhss 2 0 - ns
Write Disable Time tws - 4 6 ns
Write Recovery Time twr — 4.5 12 ns
2. RISE/FALL TIME
Item Symbol Test Condition mmn typ max Umit
Output Rise Time t. - 2 - ns
Output Fall Time ty — 2 — ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unmit
Input Capacitance Cin — 4 - pF
Output Capacitance Cou - 7 - pF
G HITACHI
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B TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION

Test Circunt

T Vec(GND)

Dout
MUT
0.014F ;“[ Vi" 20

3. READ MODE

Re=50Q

Co=30pF(includes

probe and )ig
capacitance)

BS 50,
| 1
|

4. WRITE MODE

(LS

HM100422,HM100422F,HM100422CG

2. INPUT PULSE

X —

-1V |

t [

te=t;=2.0ns typ

Address X
|

Address<
——— g - ———— e e e b
Din 0, 0%,
\, ’
e — - —— -
Ll
WE \vm .«rm;‘
- LR L1}
et ™~ LTI
T ", T
. 50%, 507,
L. X
—t————

@ HITACHI
Hitachi America Ltd. 2210 O’Toole Avenue * San Jose, CA 95131 * (408) 435-8300 611
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HM100415,HM100415CG

1024-word X 1-bit Fully Decoded Random Access Memory
The HM100415 is a 1024-word x 1-bit, read/write random access

HM100415
memory developed for application to scratch pads, control and
buffer storages which require very high speeds.
The HM100415 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.
B FEATURES
® Level .......cciiiiiiiiiiiiiian, 100K ECL Compatible
® Organization .............covvuvvennn. 1024-word by 1-bit
® Address Access TIME .........ovvvnvenneennnn 10ns (max) (DG-16A)
® Chip Select Access Time ....... e, 5ns (max.) HM100415CG
® Power Consumption ..........co00vvuunnn 0.6mW/bit (typ)
e Output Obtainable by Wired-OR (open emitter)
® Compatible with Fairchild F100415.
B 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 “1”

L H x Dout® Read (CG 24)
e Nommeert EMPIN ARRANGEMENT

®HM100415
HEBLOCK DIAGRAM Dw‘E S e
Ao———
Aro— x in

no—| ,::m:rly AOE BD
:': Cell " E E

Write Drivers
and Sense Amp -

X Address
Decoder

As A¢ A1 As Ay

Din

EABSOLUTE MAXIMUM RATINGS (Ta=257C)

Item Symbol Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 v
Input Voltage V. +0.5 to Ver A
Output Current Low -30 mA
Storage Temperature T —65 to +150 °‘C
Storage Temperature Tue(Bias)® —55 to +125 °C
# Under Bias

@ HITACHI

(Top View)
® HM100415CG

Din Vec NC Dout Ae

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



B ELECTRICAL CHARACTERISTICS

®DC CHARACTERISTICS (Vee=—4.5V, R.=500 to —2.0V, Ta=0 to +85C, air flow exceeding 2m/sec)

HM100415,HM100415CG

Item Symbol Test Condition min (B) typ max(A) Unit
Vou —1025 —955 —880 mV
Output Voltage Vor Vie=Vina or Virs 1810 s | —1ez i
Voue —1035 - - mV
Output Threshold Voltage Vo Vie=Vius or Via — — 1610 "
Input Voltage Vin Guaranteed Input Voltage —1165 - —880 mV
Vi High/Low for All Inputs —1810 — | —1475 mV
L V= Viua - - 220 HA
Input Current Ccs 0.5 - 170
fn Vb Others —50 - - KA
Supply Current Tee All Inputs and Outputs Open —200 —150 - mA
®AC CHARACTERISTICS (Vee=—4.5V £5%, Ta=0 to +85°C, air flow exceeding 2m/sec)
1. READ MODE
Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs - 3 5 ns
Chip Select Recovery Time tres - 3 5 ns
Address Access Time taa - 7 10 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Umit
Write Pulse Width tw twsa=2ns 6 4 - ns
Data Setup Time twso 2 0 —_ ns
Data Hold Time twno 2 0 - ns
Address Setup Time twsa tw=6ns 2 0 - ns
Address Hold Time twha 2 0 - ns
Chip Select Setup Time twscs 2 0 — ns
Chip Select Hold Time twacs 2 0 — ns
Write Disable Time tws — 3 5 ns
Write Recovery Time twr - 3 12 ns
3. RISE/FALL TIME
Item Symbol Test Condition min typ max Unmit
Output Rise Time t, - 2 - ns
Output Fall Time - ty - 2 — ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance C. — 3 - pF
Output Capacitance Cou — 5 — pF

Hitachi America Ltd.

@ HITACHI
e 2210 O’'Toole Avenue * San Jose, CA 95131  (408) 435-8300
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HM100415,HM100415CG

BM TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circuit -0.9V
T Vec(GND)
-L7v
&
Dout t==2.0ns typ
M.U.T.

Re ;CL

0.014F Vee —20v ngasgl;F( e
. g e
capacitance)
3. READ MODE
Address 50%
Dout 50%
4. WRITE MODE
cs VEN e e e . —————— —— 4
N 7

. m)ﬁ---_-___--_-_____}(

——————— b — - — —_—t e ———— - ———
Din 50;\( ____________ /
e ~
f-tun

- N oo ¥
Fo——s 0 aC S
Dout o twscs—————e —_———f————— (50"
@ HITACHI
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HM100474,HM100474F

1024-word X 4-bit Fully Decoded Random Access Memory
The HM100474 is a 1024-words x 4-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 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.

HM100474

(DG-24A)

B FEATURES

® 1024-word x 4-bit organization HM100474F

® Fully compatible with 100K ECL level
® Address access time: 25ns(max)

® Write pulse width: 25ns(min)

°

Output obtainable by wired-OR (open emitter)

B TRUTH TABLE

(FG-24)
Input
—_ — Output Mode
= o — BPIN ARRANGEMENT
H X X L Not Selected ®HM100474
L L L L Write “0" m,E R 24| b
L L H L Write “1” o 2] 23] TS
L H X Dout * Read DI'E 2| WE
Notes) X Irrelevant
* : Read Out Noninvert DO'E E ~
00r[5] BE
HEBLOCK DIAGRAM A A A A .
I L B ] 3]
I Y-Decoder/Driver J v“‘E Evn
o O O U NG o
o DO«
o § Memory Cell Array E ENC
Ao é_' 1024Words x 4 Buts arf10 E ™
Ao § o mp
Ao
e a1z B
o Block 1 | Block 2 | Block 3 | Block 4 (Top View)
O®HM100474F
ulninininln
5 25 €58 838 8 _E:z‘zsnzlzon“j“
1
B ABSOLUTE MAXIMUM RATINGS (Ta=25C) _5!: , . j‘
.
Item Symbol Rating Unit
DI E 3 16 j As
Supply Voltage Vee to Vee +0.5 to —7.0 v
Input Voltage Vo +0.5 to Vee v o[ 5[ ]
Output Current Low —30 mA Dh: 5 1" j A
Storage Temperature Tue —65 to +150 ‘C th: 6 13 j"‘
2
Storage Temperature Tue(Bias)® —55 to +125 °C [il I_BJ Lgl lil I_‘_l] ll_l
* Under Bias DO DO: bec vees DOy DOv
(Top View)
@ HITACHI
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HM100474,HM100474F

B ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—4.5V, R.=500 to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec)

Item Symbol Test Condition min(B) typ max(A) Unit
Vou -1025 —955 —880 mV
Output Voltage Vie=Vina or Vies
Vou —1810 - 1715 | —1620 mV
Vone —1035 - - mV
Output Threshold Voltage Vi=Vine or Via
Vorc - - —1610 mV
Vin Guaranteed Input Voltage —1165 - —880 mV
Input Voltage
Viu High/Low for All Inputs —1810 - —1475 mV
I V= Vina - - 220 MA
Input Current Ccs 0.5 - 170
In Va=Vie HA
Others —50 - -
Supply Current Tee All Inputs and Outputs Open —200 —165 - mA

®AC CHARACTERISTICS (Vez=—4.5V 5%, Ta=0 to +85°C, air flow exceeding 2m/sec)
1. READ MODE

Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs - - 10 ns
Chip Select Recovery Time tres - - 10 ns
Address Access Time taa - 15 25 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Unit
Write Pulse Width tw twsa=3ns 25 15 - ns
Data Setup Time twsp 2 - - ns
Data Hold Time twap 2 - - ns
Address Setup Time twsa t w=twmin 3 - - ns
Address Hold Time Lwha 2 - - ns
Chip Select Setup Time twscs 2 - - ns
Chip Select Hold Time twnes 2 - - ns
Write Disable Time tws - - 10 ns
Write Recovery Time tws - - 27 ns

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t, - 2 - ns
Output Fall Time ts - 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Unit

Input Capacitance Cu - 4 - pF

Output Capacitance Cou - 7 - pF
@ HITACHI
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HM100474,HM100474F
M TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circunt 0V m e
Vee(GND) 80%
I . |
! |
' : 20%
Dout -L7v ! : \ !
MUT. Lo b
i l'_“
R ¢ [T ]
- J/; t to=1;=25ns
00luF -20v  Re=500
; Ve C:L.=30pF(mcludes
probe and )ig
capacitance)
3. READ MODE
Address 50%
tas
Dout 50%

4. WRITE MODE

s so% Y

Address 50% >< 50%

v Iwncs

—_—— e e —

@ HITACHI
Hitachi America Ltd. ® 2210 O’Toole Avenue ¢ San Jose, CA 95131 e (408) 435-8300
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HM100474,HM100474F

SUPPLY CURRENT vs. SUPPLY CURRENT vs.
AMBIENT TEMPERATURE SUPPLY VOLTAGE
180 \\ 180
- —
o \ ~ E oo
2 120 3 120
3 3
Vee=—450V Ta=25C]
a‘-)zo 20 40 60 80 100 % —4.95 —450 —4.05
Ambient Temperature Ta (C) Supply Voltage Vee (V)
ADDRESS ACCESS TIME ADDRESS ACCESS TIME
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
30 3
25 25
I I 2
; £
IS L = —
@« 15 o 15
& &
3 Vee=—-450V 3 Ta=25C
5 5
9 0
-20 20 40 60 80 100 -4.95 -4.50 —405
Ambient Temperature Ta ('C) Supply Voltage Vee (V)
CHIP SELECT ACCESS TIME CHIP SELECT AGCESS TIME
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
12 12
z E
: : ®
= =
i = P
2 | <
£ K
'ﬁ Vee=-450V a Ta=25C|
& , s,
'? 0 20 40 60 80 100 0 -4.95 ~4.50 —4.05
Ambient Temperature Ta (‘C) Supply Voltage Vee (V)
GO HITACHI
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Write Pulse Width tw (ns)

WRITE PULSE WIDTH vs.
AMBIENT TEMPERATURE

25
:
20| H
=
3
15 =
:
&
10 2
=
Vez=—4.50V =
H
A O O B
=20 20 40 60 80 100
Ambient Temperature Ta (C)
@ HITACHI

HM100474 HM100474F

WRITE PULSE WIDTH vs.
SUPPLY VOLTAGE

Te=25C

o

-495 -450 —405

Supply Voltage Ver (V)

Hitachi America Ltd. ¢ 2210 O’Toole Avenue ® San Jose, CA 95131  (408) 435-8300
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HM100474-8, HM1004 7 4.--10 Preliminary
HM100474F-8 HM100474F-10

1024-word X 4-bit Fully Decoded Random Access Memory

The HM100474 is ECL 100k compatible, 1024-words x 4-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 U-groove isolation method.
The HM100474 is encapsulated in cerdip-24 pin and flat 24 pin

package, compatible with Fajrchild’s F100474.

sFEATURES

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)

HM100474-10 5ns (min)

Low power dissipation: 0.3mW/bit

Output obtainable by wired-OR (oper emitter)

ETRUTH TABLE

HM100474-8, HM100474-10

(DG-24A)

HM100474F-8, HM100474F-10

Input
- — Output Mode
Cs WE Din
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 :lIrrelevant
# . Read Out Nonivert
As A As As
W BLOCK DIAGRAM ? .33

I X

Decoder/Driver

3 I 11 U

X-Decoder/Driver

z 2z 2

Memory Cell Array
1024Words x 4 Bits

Block 2 | Block 3

B ABSOLUTE MAXIMUM RATINGS (Ta=25C)

Item Symbel Rating Unit
Supply Voltage Vee to Vee +0.5 to —7.0 v
Input Voltage Vi +0.5 to Vee A
Output Current Lo ~-30 mA
Storage Temperature Tue —65 to +150 °C
Storage Temperature Tue(Bias)* —55 to +125 *‘C

* Under Bias

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

620

@ HITACHI

(FG-24)

B PIN ARRANGEMENT
o HM100474-8, HM100474-10

on (1] ~ Eo
D"E 23] €5
o 3] 22| W
DO:E [21] %
oo ] 20) &
vee [5] [15)
veea 7 [18] vee
oo: (8] [7) &
5 o

ME E“

Mo g
x 1] B

(Top View)
® HM100474F-8, HM10047F-10

Ay As A1 Ve As NC
mininininin|

E R N j'\*
c E 2 v Ja
DllE 3 16 jA;
o[ s A
DI’E 5 " DAI
w e 9 101 12133“

Vec Veca DOs DOs

Z|

E

v
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BELECTRICAL CHARACTERISTICS

®DC CHARACTERISTICS (Vee=—4.5V, R.=500 to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec)

HM100474-8, HM100474-10, HM100474F-8, HM100474F-10

Item Symbol Test Condition min(B) typ max(A) Unit
Vou —1025 —955 —880 mV
Output Voltage Via=Vina or ViLe
Vou —1810 - 1715 —1620 mV
Vouc —1035 - - mV
Output Threshold Voltage Vie=Vius or Vi1,
Vorc - - —1610 mV
Vin Guaranteed Input Voltage —1165 - —880 mV
Input Voltage
Vi High/Low for All Inputs —1810 - —1475 mV
Lin Vie=Vina - - 220 HA
Input Current Cs 0.5 - 170
I Vi=Vis KA
Others —50 - -
Supply Current Tee All Inputs and Outputs Open —240 —220 — mA
®AC CHARACTERISTICS (Vee=—4.5V 5%, Ta=0 to +85°C, air flow exceeding 2m/sec)
|. READ MODE
HM100474/F-8 HM100474/F-10 i
Item Symbol Test Condition - Unit
min typ max min typ max
Chip Select Access Time tacs — - 6 - — 6 s
Chip Select Recovery Time tres — — 6 — — 6 ns
Address Access Time taa - — 8 — — 10 ns
2. WRITE MODE
HM100474/F-8 HM100474/F-10
Item Symbol Test Condition Unit
min typ max min typ max
Write Pulse Width tw twsa=2ns 5 — — 5 - — ns
Data Setup Time twsp 1 — - 2 - - ns
Data Hold Time twhp 1 — — 2 - - ns
Address Steup Time twsa tw=twmin 2 — — 2 - — ns
Address Hold Time twHa 1 - - 2 - - ns
Chip Select Setup Time twscs 1 — - 2 — — ns
Chip Select Hold Time twhcs 1 — — 2 — - ns
Write Disable Time tws — — 6 — — 6 ns
Write Recovery Time twr — — 9 — — 12 ns
3. RISE/FALL TIME
Item Symbol Test Condition min typ max Umt
Output Rise Time t. — 2 - ns
Output Fall Time 17 - 2 - ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance C. - 3 - pF
Output Capacitance Cout — 5 - pF
@ HITACHI
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HM100474-8, HM100474-10, HM100474F-8, HM100474F-10

B TEST CIRCUIT AND WAVEFORMS

1. LOADING CONDITION 2. INPUT PULSE
Test Circuit BX. | ——
Vec(GND) } %
i : |
i |
| |
-1V [ [
o N B
U
MU.T. d
R ; Co t.=t;=2.0ns
0.014F 'E i -20V Ru=50Q
; Ve CL=30pF (includes
probe and )ig
capacitance)
3. READ MODE
= 50% Address 50%
laa
Dout 50%

4. WRITE MODE

cs 50% \

Address W’X SOX

@ HITACHI
Hitachi America Ltd. ¢ 2210 O’Toole Avenue * San Jose, CA 95131 ¢ (408) 435-8300
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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.

HFEATURES

® 4096-word x 1-bit organization

® Full compatible with 100K ECL level
® Address access time:
® Write pulse width:

25ns{max)
25ns (min)

® Output obtainable by wired-OR (open emitter)

(DG-18)

HPIN ARRANGEMENT

.
B TRUTH TABLE Dwvg
Input nl2
Output Mode
cs WE Din »[3]
H x X L Not Selected A.[I
L L L L Write “0 A'E
L L H L Write “1"
A
L H X Dout * Read E
Notes) x : Irrelevant (7]
* [ Read Out Nonmivert A E
B BLOCK DIAGRAM vee [0
iy (Top View)
Ay s 64 %064
vod B3] 2 Memorv Cell
A 00— E ;" e Array
A o— > =
Dout
1 o
[ [

Sense Amp and
Write Drivers

T

Y Address
Decoder

WM ABSOLUTE MAXIMUM RATINGS (Ta=25C)

18] vee
me
[16] cs
[15] we
o
[13] A
[12]
mp

) »

Cs

Wi

Uin

Item Symbol Rating Unit
Supply Voltage Vee to Vec +0.5 to —7.0 A%
Input Voltage Vi +0.5 to Vee \
Output Current 19 —30 mA
Storage Temperature Toe —65 to +150 ‘C
Storage Temperature Tue(Bias)® —55 to +125 ‘C
# Under Bias
@ HITACHI
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HM100470

B ELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS (Vee=—4.5V, R.=50Q to —2.0V, Ta=0 to +85C, air flow exceeding 2m/sec)

Item Symbol Test Condition min (B) typ max(A) Unit
Vo —1025 —955 —880 mV
Output Voltage Vie=Vina or Vis
Vo —1810 | —1715 —1620 mV
Vouc —1035 - b mV
Output Threshold Voltage Viu=Vins or Via
Vorc - - —1610 mV
Viu Guaranteed Input Voltage —1165 - —880 mV
Input Voltage
Vi High/Low for All Inputs —1810 — | —1475 mV
L Vie=Vina - - 220 KA
Input Current Cs 0.5 - 170
In Vie=Vis MA
Others —50 - -
Supply Current Iee All Inputs and Outputs Open --200 —165 - mA

®AC CHARACTERISTICS (Vee=—4.5V £5%, Ta=0 to +85°C, air flow exceeding 2m/sec)
1. READ MODE

Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs - - 10 ns
Chip Select Recovery Time tres - - 10 ns
Address Access Time tan - - 25 ns
2. WRITE MODE
Item Symbol Test Condition min | typ | max | Umt
Write Pulse Width tw twsa=3ns 25 - - ns
Data Setup Time tusp 2 - - ns
Data Hold Time twun 2 - - ns
Address Setup Time tusa tw = tw min 3 - - ns
Address Hold Time twna 2 - - ns
Chip Select Setup Time tuscs 2 - - ns
Chip Select Hold Time twncs 2 - ns
Write Disable Time tus - - 10 ns
Write Recovery Time tur - - 27 ns

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unmit
Output Rise Time t, - 2 - ns
Qutput Fall Time ts - 2 - ns

4. CAPACITANCE

Item Symbol Test Condition min typ max Unit

Input Capacitance C.. - 3 - pF

Output Capacitance Cou - 5 - pF
G HITACHI
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B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION

T est Circuit
T Vec(GND)
Dout
MU.T.
R ; Co
0.01uF L VEH -2V Ru=500
; C1=30pF (includes
probe and ig

capacitance)

3. READ MODE

Address

4. WRITE MODE

cs 509, R _________________

HM100470

2. INPUT PULSE

=0.9V

-1

t=1=2.0ns typ

50%

50%

adres m>t __________

@ HITACHI
Hitachi America Ltd. ® 2210 O’'Toole Avenue ¢ San Jose, CA 95131 e (408) 435-8300
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HM100480-15, Preliminary
HM100480F-15

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

The HM100480-15 is ECL 100K compatible, 16,384-words x 1-bit, HM100480-15
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.

sFEATURES

16,384-words x 1-bit organization
Fully compatible with 100K ECL level
Address access time: 15ns (max)
Write pulse width:  15ns (min) HM100480F-15
Low power dissipation: 0.06mW/bit

Output obtainable by wired-OR (open emitter)

(DG-20N)

ETRUTH TABLE

Input Outout Mod
cs WE Din utpu .
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 : Irrelevant (FG-20D)
* : Read Out Nomnvert
HBLOCK DIAGRAM HPIN ARRANGEMENT
A [\ |
A1 o ,g i Dout E E Ve
H 128x 128
Az 3 : a2 !
e = & || Memory Cen [2] [15] Dun
A o 3? E Array A E 18] T3
A¢ O
As o % Dout Ar E zl WE
As o 1 —_— As E E Aus

Sense Amp. Ccs

Write Drivers A¢ E E Aun

1
WE As E 4] An

Din ~ ] 5] A

Y-Address Decoder

IEEEEY NG 5.
< 2 2 <z I3
HABSOLUTE MAXIMUM RATINGS ( Ta=25C) Vee {10 E As
Item Symbol Rating Unit (Top View)
Supply Voltage Vee to Ve +0.5to —7.0 v
Input Voltage Vi +0.5 to Ve A Note) ) .
Output Current L —30 mA The specifications _of
5 this device are subject
Storage Temperature Tue —65 to +150 C to change without
Storage Temperature T..(Bias)® —55 to +125 °C notice.
# Under Bias Please contact your
nearest Hitachi’s
Sales Dept. regarding
specifications.
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BELECTRICAL CHARACTERISTICS
®DC CHARACTERISTICS(Vez=—4.5V, R.=50Q to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec)

HM100480-15, HM100480F-15

Item Symbol Test Condition min(B) typ max(A) Unit
Von —1025 —955 —880 mV
Output Voltage Via= Vina or Vies
Vor —1810 —1715 —1620 mV
Vone —1035 - —_ mV
Output Threshold Voltage Via=Vius or Viea
Vorc - - —1610 mV
Vin Guaranteed Input Voltage —1165 — —880 mV
Input Voltage
Vio High/Low for All Input —1810 — — 1475 mV
Lin Vie=Vina — - 220 KA
Input Current Ccs 0.5 - 170
In Vie=Viis HA
Others —50 bl -
Supply Current Iee All Inputs and Outputs Open —220 - _ mA

®AC CHARACTERISTICS ( VEe =—4.5V£5%, Ta=0 to +75°C, air flow exceeding 2m/sec)

|. READ MODE
Item Symbol Test Condition min typ max Unit
Chip Select Access Time tacs 2 — 8 ns
Chip Select Recovery Time res 2 — 8 ns
Address Access Time tan 12 15 ns
2. WRITE MODE
Item Symbol Test Condition min typ max Unit
Write Pulse Width tn tusa=3ns 15 — — ns
Data Setup Time tusn 2 — — ns
Data Hold Time tuan 2 — — ns
Address Setup Time tusa tuw={uwmmn 3 — — ns
Address Hold Time fwna 3 — — ns
Chip Select Setup Time tuscs 2 — — ns
Chip Select Hold Time tuncs 2 — — ns
Write Disable Time tus — — 12 ns
Write Recovery Time tur — — 17 ns
O HITACHI
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HM100480-15, HM100480F-15

3. RISE/FALL TIME

Item Symbol Test Condition min typ max Unit
Output Rise Time t. - 2 - ns
Output Fall Time ty - 2 - ns
4. CAPACITANCE
Item Symbol Test Condition min typ max Unit
Input Capacitance Ci. - 3 - pF
Output Capacitance Cou - 5 - pF
B TEST CIRCUIT AND WAVEFORMS
1. LOADING CONDITION 2. INPUT PULSE
Test Circuit “0.9V —— e
Vec(GND) ] %
I | |
| |
| | 20%
-17v [ [
N n
L [
M.U.T. 4
R ; CL t.=t;=2.0ns
0.014F '[ t -20V RL=50Q
;, Vee C:=309F(u\cludes
probe and )ig
Clp.c“l"ce)
3. READ MODE
- 50% Address 50%
tan
Dout 50%
4. WRITE MODE
s 50% N\ SO%/
Address soyX WX
————d ] - m—————t e o
Din so%‘[ so% X
/ \; ._/,
_____________ "—'D
— n;n\ 50% 50% / twna
WE \ /
twsa ™ twacs
50% 50%
Dout twscs
tws twa |
@ HITACHI
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