
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• PIN ARRANGEMENT 

• HD6303XPJ, HD63A03XPJ, 
HD63B03XPJ 
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HD6303X, HD63A03X, HD63B03X 

• HD6303XCPJ, HD63A03XCPJ, HD63B03XCPJ 

'" 
'" '" 
'" 

'" 

�~�~�w�~�i�g�l�,�M�_�~�I�~�!�~�6�.� 
... _ <l> " 

o 

(Top View) 
(CP-68) 

U, 

)9 D. 
0, 

54 He .. 

• HD6303XF', HD63A03XF', 
HD63B03XF' 

'ijMf • 

' ... 
rIO • 
1' .. ' 
p ... 

1'" • 

' .. " 
1',. " 
," " 

P,. " 
p .. '. 
Pot •• 

POI " 
P" •• 
P .. ot 

' .. 
Pot .. 

NC .. 

Ne .. 

(Top View) 
(FP-BO) 

�~�I�~�:�:� �~�:�t� , ,e 
u 0, 

, 0, I'D, 
H 0, 
U o. 
" Ne 
.. Ne 
OJ A. 

" A, 

• A, 

.. A. 

" A, 

• BLOCK DIAGRAM 'Contact Hitachi Sales Office 

1306 

V(C ___ ' 

vu---
Vu ___ ' 

P,e>lTlnl 
P"Houl1! 
Pu(SClK) 
PulRx, 
P,.lhl 

PnHout21 
P,.lToutJI 
P,,(Tclkl 

P,o(iJRJ., -
Ps,11Rill1 
P"fMR) 
�P�u�(�~�r�T�l� 

' .. 
'" 
'" '''-

'. 
'" 
'" '" 
'" '" 
'" 
'" 

�~�H�I�T�A�C�H�I� 

'0 
w< 
R:W 
0' 

D. 
0, 

0, 

0, 
0, 

0, 
0, 

0, 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

A" 
A .. 

A .. 

Au 

A .. 

A" 



HD6303X, HD63A03X, HD63B03X 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage Vee -0.3 - + 7.0 V 

Input Voltage Vin -0.3 - Vee +0.3 V 

Operating Temperature Topr -40 to +85 °C 

Storage Temperature Tstg -55 to +150 °C 

(NOTE) This product has protection circuits in input terminal from high static electricity voltage and high electric field. 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To 
assure the normal operation, we recommend Vin• Voul: Vss :.S (Vin or Vouu :S Vee. 

• ELECTRICAL CHARACTERISTICS 

• DC CHARACTERISTICS IVee. 5.0V±10%. Vss· OV. Ta = -40 to +85°C, unless otherwise noted.) 

Item Symbol Test Condition min 

RES.STBY Vee-0.5 

Input "High" Voltage EXTAL V IH VeexO•7 

Other Inputs 2.0 

Port 22 Pin 22 VIH 2.2 

Input "Low" Voltage All Inputs VIL -0.3 

Input "Low" Voltage All Inputs V IL -0.3 

Input Leakage Current NMI, RES, STBY, 
IIlnl Vln = 0.5-Vee-0.5V -MPo, MP.,Port 5 

Three State loff-state) Ao-A". 0 0-0,. RD. 
IITs" Vin = 0.5-Vee-0.5V -Leakage Current WR. R/W.Port 2.Port 6 

Output "High" Voltage All Outputs 
IOH=-200/l.A 2.4 

VOH 
IOH =-10/l.A Vee-O.7 

Output "Low" Voltage All Outputs VOL IOL ":1.6mA -
Darlington Drive 

Ports 2. 6 -loH Vout= 1.5V 1.0 Current 

I nput Capacitance All Inputs Cln 
Vln = OV. f = lMHz. 
Ta = 25°C -

Standby Current Non Operation ISTB -
Sleeping If = lMHz**) -

IsLP Sleeping If = ·1.5MHz**) -
Current Dissipation* 

Sleeping If = 2MHz**) -
Operating If - lMHz**) -

lee Operating If = 1.5MHz**) -
Operating If = 2MHz**) -

RAM Standby Voltage V RAM 2.0 

·VIH min· VCC-1.OV. VIL max a C.BV • All output terminals are at no load . 

•• Current Dislipation of tha operating or sleaping condition is proportional to the operating frequency. So the typo or max. 
values about Current DiSSipations at x MHz operation are decided according to the following formula: 

typo value (f -" MHz) - typo value If - 1 MHz) • " 
max. value (f = x MHz) • max. value (f == 1MHz) x x 

(both the sleeping and operating) 

~HITACHI 

typ max Unit 

-
- Vee V 

+0.3 -
- V 

- 0.8 V 

- 0.8 V 

- 1.0 /l.A 

- 1.0 /l.A 

- - V 

- - V 

- 0.4 V 

- 10.0 mA 

- 12.5 pF 

3.0 15.0 /l.A 
1.5 3.0 iliA 

2.3 4.5 mA 

3.0 6.0 mA 

7.0 10.0 mA 

10.5 15.0 mA 

14.0 20.0 mA 

- - V 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD6303X, HD63A03X, HD63B03X 

.• AC CHARACTERISTICS (Vcc·S.OV:l:10%.Vss.OV. Ta = -40 to +85°C,unlessotherwlsenoted.) 

BUS TIMING 

Test HD6303X HD63A03X HD63B03X 
Item Symbol Condition min typ max min typ max min typ max 

Cycle Time tcye 1 - 10 0.666 - 10 0.5 .. - 10 

Enable Rise Time tE, - - 25 - -. 25 - - 25 

linable Fall Time tEl - - 25 - - 25 - - 25 

Enable Pulse Width "High" Level' PWEH 450 - - 300 - - 220 - -
Enable Pulse Width "Low" Level' PWEL 450 - - 300 - - 220 - -
Address, R/WDelay Time' tAD - - 250 - - 190 - - 160 

Data Delay Time I Write tDDW - - 200 - - 160 - - 120 

Data Set-up Time I Read tDSR 80 - - 70 - - 70 - -
Address, R/WHold Time' tAH 

Fig. 1-13" 
80 - - 50 - - 35 - -

Data Hold Time 
I Write' tHW 80 - - 50 - - 40 - -
I Read tHR 0 - - 0 - - 0 - -

RD, WR Pulse Width' PWRW 450 - - 300 - - 220 - -
RD, WR Delay Time tRwD - - 40 - - 40 - - 40 

RD, WR Hold Time tHRW - - 30 - - 30 - - 25 

LIR Delay Time tDLR - - 200 - - 160 - - 120 

LIR Hold Time tHLR 10 - - 10 - - 10 - -
MR Set-up Time' tSMR 400 - - 280 - - 230 - -
MR Hold Time' tHMR Fig. 1-14* * - - 90 - - 40 - - 0 
E Clock Pulse Width at MR PWEMR - - 9 - - 9 - - 9 

Processor Control Set·up Time tpcs 
Fig. 1-15* * 

200 - - 200 - - 200 - -1-20,1-24 

Processor Control Rise Time tpc, Fig. 1-14, - - 100 - - 100 - - 100 

Processor Control Fall Time tpCI 1-15* * - - 100 - - 100 - - 100 

BA Delay Time tBA Fig. 1-15* * - - 250 - - 190 - - 160 

Oscillator Stabilization Time tRC Fig. 1-24** 20 - - 20 - - 20 - -
Reset Pulse Width PWRST 3 - - 3 - - 3 - -
• The .. timings change in approximate proportion to teye. The figure. In thl. characteristics represent those when teye is minimum 

I-In the hlghllt.peed operetionl. 

* * Refer to Pages 472-476 

PERIPHERAL PORT TIMING 

Item Symbol Test HD6303X HD63A03X HD63B03X 
Condition min typ max min typ max min typ max 

Peripheral Data Ports 2, 5, 6 tpDSU Set·upTime Fig. 1-17* * 200 - - 200 - - 200 - -
Peripheral Data Ports 2, 5, 6 tpDH Fig. 1-17* * 200 - - 200 - - 200 - -Hold Time 

Delay Time (Enable .1 
Negative Transition to Ports 2, 6 tPWD Fig. 1-18* * - - 300 - - 300 - - 300 
Perlpherel Data Valid) 

* * Refer to Pages 472-476 

~HITACHI 
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ns 

ns 

ns 

ns 
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ns 
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ns 

ns 
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ns 

ns 

ms 
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Unit 

ns 

ns 

ns 



HD6303X,HD63A03X,HD63B03X 

TIMER SCI TIMING 

Test HD6303X 
Item Symbol Condition min typ max 

Timer 1 Input Pulse Width tPWT Fig. 1-21"" 2.0 - -
Delay Time (Enable Positive 

tTOO 
Fig. 1-19"" - - 400 Transition to Timer Output) 1-20 

SCI Input l Async. Mode Fig. 1-21"" 1.0 - -
Clock Cycle 1 Clock Sync. 

t5cyc 
Fig. 1-16. 1-21"* 2.0 - -

SCI Transmit Data Delay 
tTXO - - 200 Time (Clock Sync. Mode) 

SCI Receive Data Set·up 
tSRX Fig. 1-16"" 290 - -Time (Clock Sync. Mode) 

SCI Receive Data Hold Time 
tHRX 100 - -(Clock Sync. Mode) 

SCI Input Clock Pulse Width tpWSCK 0.4 - 0.6 

Timer 2 Input Clock Cycle ttcvc 2.0 - -
Timer 2 Input Clock Pulse 

tPWTCK 200 - -Width Fig. 1-21"" 

Timer 1-2. SCI Input Clock 
tCKr - - 100 Rise Time 

Timer 1-2, SCI Input Clock 
tCKf - - 100 Fall Time 

""Refer to Pages 472-476 

~HITACHI 

HD63A03X 

min ~ max 

2.0 - -
- - 400 

1.0 - -
2.0 - -
- - 200 

290 - -

100 - -

0.4 - 0.6 

2.0 - -

200 - -

- - 100 

- - 100 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD63B03X 

typ 
Unit 

min max 

2.0 - - tcvc 

- - 400 ns 

1.0 - - t"yc 

2.0 - - tcyc 

- - 200 ns 

290 - - ns 

100 - - ns 

0.4 - 0.6 tsCYC 

2.0- - - tCyc 

200 - - ns 

- - 100 ns 

- - 100 ns 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

The HD6303Y is a CMOS 8-bit single-chip microprocessing unit 
which conlains a CPU compatible with the CMOS 8-bit microcom
puter HD630\V, 256 bytes of RAM, 24 parallel 110 pins, Serial 
Communication Interface <SCI) and two timers. 

• FEATURES 
.. Instruction Set Compatible with the HD6301 V 1 
• 256 Bvtes of RAM 
• 24 Parallel 1/0 Pins 
• Parallel Handshake Interface (Port 61 
• Darlington Transistor Drive IPort 2, 61 
• 16-Bit Programmable Timer 

Input Capture Register~ x 1 
Free Running Counter X 1 
Output Compare Register X 2 

• 8-Bit Reloadable Timer 
Extemal Event Counter 
Square Wave Generation 

• . Serial Communication Interface ISCII 
Asynchronous Mode (8 Transmit Formats, Hardware Parityl 
Clocked Synchronous Mode 

• Memory Ready 
3 Kinds of Memory Ready 

• Halt 
• Error Detection 

(Address Error, 'Op-code Errorl 
• Interrupt - External 3, Internal 7 
• Maximum 66k Bytes Address Space 
• Low Power Dissipation Mode 

Sleep Mode 
Standby Mode (Hardware Standby, Software Standbyl' 

• Minimum Instruction Execution Time - 0.5j1.s (f = 2MHzI 
• Wide Range of Operation 

V cc= 3 to 6.5V (f= 0.1 to 0.5MHzl 

{ 
f=0.110 1.0MHz: HD6301YO '} 

Vcc=6V±10% l:Kl ~~:~~~~:~g:~gj~g 
f - 0.1 to 3.DMHz : HD63CDI YO 

• GENERIC PART NUMBER 

HD6303YPJ, HD63A03YPJ, HD63B03YPJ, HD63C03YPJ 

HD6303YCPJ,HD63A03YCPJ,HD63B03YCPJ,HD63C03YCPJ 

HD6303Y, HD63A03Y, 
HD63B03Y, HD63C03Y 

HD6303YPJ, HD63A03YPJ, 
HD63B03YPJ,HD63C03YPJ 

(DP-64SI 

HD6303YCPJ, HD63A03YCPJ, 
HD63B03YCPJ,HD63C03YCPJ 

(CP-68) 

HD6303YFO, HD63A03YFo, 
HD63B03YFo,HD63C03YFo 

(FP-64) 

'Contact Hitachi Sales Office 

~HITACHI 
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HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y 

• HD6303YPJ, HD63A03YPJ, 
HD63B03YPJ,HD63C03YPJ 

VII I 

XTAL 

eXTAL J 

MP. 
MP, 5 
liES 

STBY , 
NMi • 

HD6303Y 

(Top View) 
(OP-64S) 

AD 
WI! 

I AtW 

[iii 

SA 

'" 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• HD6303YCPJ, HD63A03YCPJ, 
HD63B03YCPJ,HD63C03YCPJ 

o 
o. 
0, 

p,.l 

'" 

'" 

p,,2 

NMi 1 

(Top View) 
(CP-68) 

• HD6303YF*, HD63A03YF*, 
HD63B03YF*,HD63C03YF* 

(Top View) 

(FP-64) 

*Contact Hitachi Sales Office 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• BLOCK DIAGRAM 
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HD6303~HD63A03~HD63B03~HD63C03Y WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

1.2 HD6303Y, HD63A03Y, HD63B03Y, Electrical Characteristics 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage Vee -0.3 to +7.0 V 

Input voltage Von -0.3 to Vee+0.3 V 

Operating temperature Top' -40 to +85 ·C 

Storage temperature Tst. -55 to +150 ·C 

NQte: This product has protection circuits in input terminal from high statLc electricity voltage and high electric field. 
But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To assure the 
normal operation. we recommend Vln. V,,~,: V.,~s. (V"' or VOy ,) ;aVec_ 

Electrical Characteristics 

DC Characteristics 
(Vee = 5.0V ± 10%, f= 0.1 to 3.0 MHz, Vss = 0 V, Ta = -40 to + 85°C, unless otherwise noted) 

Item Symbol Min Typ Max Unit Test Condition 
Input high voltage RES, STBY V,H Vee-0.5 Vee+0.3 V 

EXTAL Vee x O.7 Vee+0.3 V 

Other inputs 2.1 Vee+0.3 V 

Input low voltage All other inputs V,l -0.3 08/0.63 V 

Input leakage current RES, NMI, STBY, lion 1 1.0 "A V;n=0.5 to Vee-O.5 V 
MPO, MPl 

Three state Ao-A15,Do-D7,RD 
leakage current WR,R/W,Ports 2,5,6 

IITsd 1.0 "A V;n=0.5 to Vee-O.5 V 

Output high voltage 
All outputs VOH 2.4 V IOH- -200 "A 

Vee-0.7 V IOH=-lO "A 
Output low voltage All outputs VOL 0.4 V IOl-1.6 mA 

Darlington drive Ports 2, 6 -IOH 1.0 10.0 rnA Vout=1.5V 
current 

Input capacitance All other Inputs Cin 12.5 pF V;n=OV, 1=1 MHz 
Ta=25'C 

Standby current Not operating ISTB 3.0 15.0 "A 

Current dissipationl ISlP 1.5 3.0 mA Sleeping (1=1 MHz2) 

2.3 4.5 rnA Sleeping (1=1.5 MHzZ) 

3.0 6.0 mA Sleeping (1=2 MHzZ) 

4.5 9.0 mA Sleeping (f=3MHz2) 

lee 7.0 10.0 rnA Operating (1= 1 MHzZ) 

10.5 15.0 mA Operating (1=1.5MHzZ) 

14.0 20.0 mA Operating (1=2 MHz2) 

21.0 30.0 mA Operating (f=3MHz2) 

RAM standby vollage V.AM 2.0 V 

Notes; 

1 V'H min=V« -l.OV, VII max;;;.O.8V (All output terminals are at no load.) 
2. Current dISsipation of the operating or sleeping condition IS proportIonal to the operatmg frequency. So the tyPo or mal(. values about 

current diSsipations at )( MHz operation are decided accordmg to the followmg formula: 
typ. value ('= x MHz) =typ. value (f = 1 MHz) X)( 
max. value (f=xMHz) =max. value (f=1 MHz)xx 

(both the sleeping and operatIng) 

3. In case of SCLK Input. V.l = O.6V (- 20°C .-. DOC) 

~HITACHI 
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WIDE TEMPERATURE HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

AC Characteristics 
(Vee = 5.0V ±10%, 1=0.1 to 3.0 MHz, Vss=O V, Ta=-40 to +85°C, unless otherwise noted) 

Bus Timing 

H06303Y H063A03Y H063B03Y H063C03Y 

Item S,mbol Min Typ Max Min TJ'P Max Min Typ Max - Typ - Unit 
Test 
Condition 

Cycle time tcyc 10 0.666 10 0.5 10 0.333 10 .s Fig. 1-15* 

Enable rise time IE. 25 25 25 20 ns 

EnabJe fall time IE! 25 25 25 20 ns 

Enable pulse width high le .... el l PWEH 450 300 220 140 ns 

Enable pulse width low level I PWEL 450 300 220 140 ns 

Address, R/W delay timel tAD 250 190 160 120 ns 

Data delay time (Write) toow 200 160 120 100 ns 

Data set·up time (Read) tOSR 80 70 60 50 ns 

Address. R/W hold tlmel tAH 80 50 40 20 ns 

Data hold time (Write) 1 tHW 70 50 40 20 ns 

IRead) tHR 0 ns 

RD, WR pulse widthl PWRW 450 300 220 140 ns 

ffD, WR delay time tRWO 40 40 40 40 ns 

, RD. WR hold time tHRW 20 20 20 20 nS 

DR delay time IOLR 200 160 120 80 ns 

DR hold tln'le tHLR 5 5 ns 

.Peripheral read access time I tAce laO ns 

MR set·up time! tSMR 400 280 230 170 ns Fig. 1-16' 

MR hold time l tHMR 100 70 50 25 ns 

E clock pulse width at MR PWEMR 9 .s 

Processor control set-up time tpcs 200 200 200 100 ns 
FigS. 1-17, 

1-27. 1-28' 

Processor control rise time tPCr 100 100 100 50 ns Figs.I-16. 
1-17' 

Processor cl)ntrol fall time tpCI 100 100 100 50 ns 

SA delay time tSA 250 190 160 120 ns Fig. 1-17' 

Oscillator stabilization time tRe 20 20 .20 20 ms Fig. 1-28' 

Reset pulse width PWRST tcyc 

Note: 1. These timings change in approximate proportion to leye. Tne figures in this characteristics represent those when teye IS minimum (=in 
the highest speed operation). 

'Refer to Pages 618-621 

~HITACHI 
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HD6303~HD63A03~HD63B03~HD63C03Y WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

Peripheral Port Timing 

H06303Y HD63A03Y HD63B03Y 

Test 
Item Symbol Min Typ Max Min Typ Max Min Typ Max Unit Condition 

Peripheral data (Ports 2, 5, 
tpOSU 200 200 200 ns Fig, 1-19' set-up time 6) 

Peripheral data (Ports 2, 5, 
tpOH 200 200 200 ns hold time 6) 

Delay time (From (Ports 2, 5, 
tpwo 300 300 enable fall edge to 6 7) 300 ns Fig, 1-20' 

peripheral output) , 

Input strobe pulse 
tpWIS 200 200 200 ns Fig, 1-35' width 

Input data hold (Port 6) tlH 150 150 150 ns time 

I~put data set-up (Port 6) 
time tiS 100 100 100 ns 

Output strobe 
tOSOl 200 200 200 ns Fig.I-25' time 

toS02 

'Refer to Pages 618-621 

Timer, SCI Timing 

HD6303Y HD63A03Y HD63B03Y 

-------
S""bol Min Max Min Typ Mal Min Typ Mal Unit 

Test 
Item Typ 

Condition 

Timer 1 input pulse width tPWT 2.0 2.0 2.0 !eye Fig.I-23' 

Delay time (enable positive 
tTOO 400 400 400 ns 

Figs. 1~21. 
tranSition to timer output) '1-?_2_' __ 

SClmput 
~A5ync:. mode) lStye 1.0 1.0 1.0 !eye Fig. 1-23' 

clock cycle (Clock sync.) 2.0 2.0 2.0 teye Fig. I-IS' 

SCI transmit data delay 
tTXO 240 240 240 ns Fig.I-1S' 

time (Clock sync. mode) 

SCI receive data set-up 
tSRX 260 260 260 ns time (Clock sync. mode) 

SCI receive data hold time 
IHRX 100 100 100 ns (Clock sync. mOde) 

SCI input clock pulse Width tPWSCK 0.4 0.6 0.4 0.6 0.4 0.6 tSeye Fig. 1-23' 

Timer 2 mput clock cycle ttcvc 2.0 2.0 2.0 !eye 

Timer 2 mput clock pulse Width IPWTCX 200 200 200 ns 

Timer 1 • 2, SCI Input clock 
leK, 100 nse time 100 100 ns 

Timer 1 • 2, SCI input clock 
leKI 100 fall time 100 100 ns 

'Refer to Pages 618-621 
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NORTHWEST REGION 
Hitachi America, Ltd. 
2000 Sierra Point Parkway 
Brisbane, CA 94005-1819 
415/589-8300 

SOUTH CENTRAL REGION 
Hitachi America, Ltd. 
Two Lincoln Centre, Suite 865 
5420 LBJ Freeway 
Dallas, TX 75240 
214/991-4510 

SOUTHWEST REGION 
Hitachi America, Ltd. 
18300 Von Karman Avenue, 
Suite 730 
Irvine, CA 92715 
714/553-8500 

Hitachi America, Ltd. 
6161 Savoy Dr., Suite 850 
Houston, TX 77036 
713/974-0534 

Hitachi (Canadian) Ltd. 
2625 Queensview Dr. 
Ottawa, Ontario, Canada K2A 3Y 4 
613/596-2777 

~HITACHI® 

SOUTHEAST REGION 
Hitachi America, Ltd. 
4901 N.W. 17th Way, Suite 302 
Fort Lauderdale, FL 33309 
305/491-6154 

AUTOMOTIVE 
Hitachi America, Ltd. 
6 Parklane Blvd., #558 
Dearborn, MI 48126 
313/271-4410 

Hitachi America, Ltd. 
401 Harrison Oaks Blvd. 
Suite #317 
Cary, NC 27513 
919/481-3908 




