






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HD6303X, HD63A03X, HD63B03X WIDE TEMPERATURE

SPECIFICATIONS

-40°C TO +85°C
(J VERSION)

® ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage Vee -0.3 ~ +70 Vv
Input Voltage Vin -0.3 ~ Vgc +0.3 \
Operating Temperature Topr -40to +85 °C
Storage Temperature Tstg -55to +150 °C

(NOTE) This product has protection circuits in input terminal from high static 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 Vi, Vour: Vss =< (Vin or Vo) = Ve

8 ELECTRICAL CHARACTERISTICS
® DC CHARACTERISTICS (V¢g = 5.0V+10%, Vgg = OV, Ta = -40 to +85°C, unless otherwise noted.)

Item Symbol Test Condition min typ max | Unit
RES, STBY Vcc-0.5 - v
Input “’High”* Voltage EXTAL Vi Veex0.7 | — +§§ v
Other Inputs 2.0 - ’

Port 22 Pin 22 Viu 2.2 — \%
Input “Low”” Voltage All Inputs Vi -0.3 — 0.8 \
Input “"Low’’ Voitage All Inputs ViL -0.3 - 0.8 \

NMI, RES, STBY, -05~
Input Leakage Current MPq. MP, . Port 5 inl Vin=0.5~Vcc-0.5V - - 1.0 HA
Three State (off-state) [Ao~A;s, Do~D4, RD, R~
Leakage Current WR, R/W,Port 2,Port 6 lrsil Vin=0.5~Vcc-0.5V - - 1.0 uA
R lon = -200uA 24 - - \
Output ““High”” Voltage All Outputs \"
put Hia 9 P oH Ton = - 104A Vec-07 | = - v
Output “Low’’ Voltage All Outputs Vou loL = 1.6mA - - 0.4 v
Darlington Drive =
Current Ports 2,6 -lon Vout = 1.5V 1.0 - 10.0 mA
. Vin =0V, f = 1MHz,
Input Capacitance All Inputs Cin T;"= 25°C z - - 125 pF
Standby Current Non Operation Iste - 3.0 15.0 HA
Sleeping (f = IMHz"*) — 1.5 3.0 mA
IsLp Sleeping (f = 1.6MHz2**) - 23 45 mA
n _ Yy _
Current Dissipation® Sleepm.g (f = 2MHz"") 3.0 6.0 mA
Operating (f = 1IMHz"**) - 7.0 100 mA
lec Operating (f = 1.5MHz**) - 105 15.0 mA
Operating (f = 2MHz"*) - 14.0 20.0 mA
RAM Standby Voltage Veam 20 - - v
*ViH min= vcé-t.ov, VL max = 0.8V , All output terminals are at no load.
** Current Dissipation of the ing or sleepi ition is proportional to the operating frequency. So the typ. or max.
values about Current Dissipations at x MHz operation are decided ding to the following formula;

typ. value (f = x MHz) = typ. value (f = 1MHz) x x
max. value (f =x MHz) = max. value (f = 1MHz) x x

(both the sleeping and operating)
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WIDE TEMPERATURE HD6303X, HD63A03X, HD63B03X
SPECIFICATIONS
-40°C TO +85°C

(J VERSION)

-® AC CHARACTERISTICS (Vcé =5.0V110%, Vgs = 0V, Ta = -40 to +85°C, unless otherwise noted.)

BUS TIMING
Test HD6303X HD63A03X HD63B03X .
It | o t
em Symbo Condition | min | typ | max | min | typ | max | min | typ | max Uni
Cycle Time teye - 1 - 10 |0.666| — 10 | 05 |. - 10 | us
Enable Rise Time ter - - 25 - - 25 - - | 25 ns
Enable Fall Time tes - - 25 - - 25 - - 25 ns
Enable Pulse Width ““High” Level® | PWgy 450 - - 300 - - 220 - - ns
Enable Pulse Width “Low" Level® | PWg, 450 - - 300 - - 220 - - ns
Address, R/W Delay Time* tap - - 250 | - - 190 | -~ — | 160 | ns
Data Delay Time Write toow - - 200 - - 160 - - 120 | ns
Data Set-up Time Read tosr Fla. 113°* 80 - - 70 - - 70 - - ns
Address, R/W Hold Time® taw | 80 | - | - |50 = | = ]3| -] —-|mn
. Write* thw 80 - - 50 - - 40 - - ns
Data Hold Time fead . 5 — — ) — — 0 — — -
AD, WR Pulse Width*® " | PWaw 450 | — - | 300]| - - 220 - | = | ns
HD, WR Delay Time tawp - - 40 - - 40 - - 40 ns
R, WH Hold Time AW - | -J3 ] -] -JT3[] -] -]21]ns
LTR Delay Time toLR - - 200 - - 160 - - 120 | ns
LIR Hold Time tHLA 10 - - 10 — - 10 — —~ ns
MR Set-up Time* tsmR 400 | - - | 280 | - - 230 | - - ns
MR Hold Time® tumn__|Fig. I-14**| — - {90 | - - | 40 | - - 0 ns
E Clock Pulse Width at MR PWemn - - 9 - - 9 - - 9 Ms
Processor Control Set-up Time tecs F.'gol::g,' 200 - | - 20| - | - ]20]| = | = | ns
Processor Control Rise Time tece Fig. 114, | _— - 1100 { - - 100 | - - | 100 | ns
Processor Control Fall Time tect 1-15** - - {10} - - 100} - — {100 | ns
. BA Delay Time tea Fig. I-15**| - - | 2680 | - - 19 | - - | 160 | ns
Oscillator Stabilization Time tae Fig. 1-24**] 20 - - 20 - - 20 - - ms
Reset Pulse Width = PWast 3 - - 3 - - 3 - - | teye
* These timings change in approximate proportion to teyc. The figures in this characteristics represent those when tcy¢ is minimum
(= in the highest speed operation).
**Refer to Pages 472-476
PERIPHERAL PORT TIMING
Test HD6303X HD63A03X HD63B03X X
It Symbol 3
em vm Condition [ 'min | typ | max | min [ typ | max | min | typ | max Unit
;:;22’{:;3’“ Ports2,6,6 | teosu |Fig.l7ee{ 200 | - | = |200 | — | - [200 | - | - | ns
ipheral Data
Paripheral Data | ports 2,5,6 | teow  |Fig.la7++[ 200 | — | - |200| - | - [200] - | - | ns
Delay Time (Enable
Negative Transition to | Ports 2,6 | tpwo  |Fig. I-18**] — - {300 - - 30| - - | 300 | ns
Peripheral Data Valid)

**Refer to Pages 472-476
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HD6303X, HD63A03X, HD63B03X WIDE TEMPERATURE
SPECIFICATIONS
-40°C TO +85°C
(J VERSION)
TIMER, SCI TIMING
tem Svmbol Test HD6303X HD63A03X HD63B03X Unit
e o
v Condition | min | typ | max | min typ | max | min | typ [ max
Timer 1 Input Pulse Width tewT Fig. 1-21** | 2.0 - - 20 - - 20 - - teye
" Delay Time (Enable Positive Fig. I-19**
Transition to Timer Output) troo 1-20 _ - |40 - - |40 - — | 400 ns
SCI Input Async. Mode R Fig. 1-21**| 1.0 - - 1.0 - - 1.0 - - teye
Clock Cycle | Clock Sync. Seye Fig. 116, 121+ | 2.0 - - |20 - - |20 - - teye
SCI Transmit Data Delay
Time (Clock Sync. Mode) trxo - - |20 - - | 200} - - | 200 ns
SCI Receive Data Set-up . . _
Time (Clock Sync. Mode) tsrRx Fig. I-16 290 - - 290 - - 290 - ns
SC! Receive Data Hold Time
(Clock Sync. Mode) tHAx 100 | - - (10| - - |00 - B ns
SCI Input Clock Pulse Width tewsck 0.4 - |06 |04)| — |06 |04]| — |06 | tsyc
Timer 2 Input Clock Cycle tecye 20 - - 2.0 - - 2.0 - - teve
Timer 2 Input Clock Pulse
Width tewTCK Flg. 1-21** 200 - - 200 - - 200 - - ns
Timer 12, SCi Input Clock
Rise Time teke - - 100 - - 100 - - 100 ns
Timer 1-2, SCI Input Clock
Fall Time teks - - 100 - - 100 - - 100 ns
**Refer to Pages 472-476
@ HITACHI
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WIDE TEMPERATURE
SPECIFICATIONS
-40°C TO +85°C

(J VERSION)

HD6303Y, HD63AO03Y,
HD63B03Y, HD63C03Y

The HD6303Y is a CMOS 8-bit single-chip microprocessing unit
which contains a CPU compatible with the CMOS 8-bit microcom-
puter HD6301V, 256 bytes of RAM, 24 parallel 1/0 pins, Serial
Communication Interface (SCI) and two timers.

FEATURES ]
Instruction Set Compatible with the HD6301V1
256 Bytes of RAM
24 Parallel I/0 Pins
Parallel Handshake Interface (Port 6)
Darlington Transistor Drive (Port 2, 6)
16-Bit Programmable Timer
Input Capture Register X 1
Free Running Counter X 1
Output Compare Register X 2
® 8-Bit Reloadable Timer
External Event Counter
Square Wave Generation
® ‘Serial Communication Interface (SCI)
Asynchronous Mode (8 Transmit Formats, Hardware Parity)
Clocked Synchronous Mode
® Memory Ready
3 Kinds of Memory Ready
® Halt
® Error Detection
(Address Error, Op-code Error)
® Interrupt — External 3, Internal 7
® Maximum 65k Bytes Address Space
® Low Power Dissipation Mode
Sleep Mode
Standby Mode (Hardware Standby, Software Standby)
Minii I ion E: ion Time — 0.5us (f = 2MHz)

[ N NN NN |

©® Wide Range of Operation

Vcc=31055V  (f=0.110 0.56MHz)
f=0.1to 1.0MHz : HD6301Y0 ~
VCC= 5V 10% 1 to 1.5MHz : HD63A01Y0

f=0.
f=0.1 to 2.0MHz : HD63B01Y0
f=0.1 to 3.0MHz : HD63C01Y0

= GENERIC PART NUMBER

HD6303YPJ, HD63A03YPJ, HD63B03YPJ, HD63C03YPJ

HD6303YCPJ, HD63A03YCPJ, HD63B03YCPJ, HD63C03YCPJ

HD6303YPJ, HD63A03YPJ,
HD63B03YPJ, HD63C03YPJ

(DP-64S)

HD6303YCPJ, HD63A03YCPJ,
HD63B03YCPJ, HD63C03YCPJ

(CP-68)

HD6303YF*, HD63A03YF*,
HD63BO3YF*, HD63CO3YF*

(FP-64)

*Contact Hitachi Sales Office

@ HITACHI
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HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y

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

(J VERSION)

¢ HD6303YPJ, HD63A03YPJ,
HD63B03YPJ, HD63C03YPJ

HDB303Y

(Top View)
(DP-64S)

¢ HD6303YCPJ, HD63A03YCPJ,
HD63B03YCPJ, HD63C03YCPJ

(Top View)
(CP-68)

¢ HD6303YF*, HD63A03YF*,
HD63BO3YF*, HD63CO3YF*

(Top View)
(FP-64)

*Contact Hitachi Sales Office
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WIDE TEMPERATURE HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y
SPECIFICATIONS
-40°C TO +85°C

(J VERSION)

= BLOCK DIAGRAM
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HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y WIDE TEMPERATURE
SPECIFICATIONS
-40°C T0 +85°C
(J VERSION)
1.2 HD6303Y, HD63A03Y, HD63B03Y, Electrical Characteristics
Absolute Maximum Ratings
Item Symbol Value Unit
Supply voltage Vce —0.3to +7.0 v
Input voltage Vin —0.3 to Vcc+0.3 "
Operating temperature Topr -40to +85 °C
Storage temperature Tstg —55to +150 °C

Nate:

This product has protection circuits in input terminal from high static 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 Vin, Vou,: VisS (Vin 0F Vou) SVec.

Electrical Characteristics

DC Characteristics
(Vec= 5.0V£10%, f=0.1 to 3.0 MHz, Vg5 =0V, Ta=-40 to +85°C, unless otherwise noted)

Item Symbol Min Typ Max Unit  Test Condition
Input high voltage RES, STBY ViH Vec—0.5 Vec+03 V
EXTAL Vee X0.7 Vec+03 V
Other inputs 21 Vec+03 V
Input low voltage All other inputs ViL -03 08/0.63 v
Input leakage current RES, NMI, STBY, |tinl 1.0 #A Vin=0.5to Vcc—0.5V
MPQ, MP1
Three state Ag-A15,00-D7,RD ltrsil 1.0 #A  Vin=0.5to Vcc—0.5V
leakage current WR,R/W,Ports 2,5,6
i .4 A =—
Qutput high voltage All outputs VoH 2 lon 200 xA
Vee—0.7 \ lon=—10 A
Output low voltage All outputs Vo 0.4 v loo=1.6 mA
Darlington drive Ports 2, 6 —loH 1.0 10.0 mA Vout=1.5V
current
Input capacitance All other inputs Cin 125 pF Vin=0V, f=1 MHz
Ta=25C
Standby current Not operating IsTe 3.0 15.0 uA
Current dissipation! Istp 1.5 30 mA  Sleeping (f=1 MHz2)
23 45 mA  Sleeping (f=1.5MHz2)
30 60 mA  Sleeping (f=2 MHz2)
4.5 9.0 mA  Sleeping (f=3MHz2)
lec 7.0 100 mA  Operating (f=1 MHz2)
105 15.0 mA  Operating (f=1.5MHz2)
140 200 mA  Operating (f=2 MHz2)
21.0 300 mA  Operating (f=3MHz2)
RAM standby voltage VRAM 20 v

Notes :

1. Vi min=V.—1.0V, V,, max=0.8V (All output terminals are at no load.)

2. Current dissipation of the operating or sleeping condition 1s proportional to the operating frequency. So the typ. or max. values about-
current dissipations at x MHz operation are decided according to the following formula:

typ. value
max value

(f=x MHz)
(f=x MHz)

=typ value (f=1 MHz) X x
=max value (f=1 MHz) X x

(both the sleeping and operating)
3. Incase of SCLK Input. V, = 0.6V (—20°C ~ 0°C)

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

(J VERSION) .

AC Characteristics
(Vcc= 5.0V+10%, f=0.1t0 3.0 MHz, Vg5 =0V, Ta=-40 to +85°C, unless otherwise noted)

Bus Timing

HD6303Y HD63A03Y HD63B0O3Y HD63C03Y
item Symbol Min  Typ Max Min Typ Max Min Typ Max Mn  Typ  Max ynit I::::mon
Cycle time teye 1 10 0666 10 05 10 0.333 10 us  Fig. 1-15*
Enable rise time ter 25 25 25 20 ns
Enable fall time et 25 25 25 20 ns
Enablg pulse width high level! PWgn 450 300 220 140 ns
Enable pulse width low levell PWgL 450 300 220 140 ns
Address, R/W delay time! tap 250 190 160 120 s
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 time! tAH 80 50 40 20 Uns
Data hold time (Write)!  tyw 70 50 40 20 ns
(Read) [ 0 0 0 0 ns
RD. WR pulse width! PWgw 450 300 220 140 ns
RD, WR delay time tRwD 40 40 40 40  ns
RD. WR hold time tHRW 20 20 20 20 ns
TR delay time toLr 200 160 120 80 s
TR hold time tHLR 5 5 5 / 5 ns
Peripheral read access time' tacc 180 ns
MR set-up time! . tsMp 400 280 230 170 ns  Fig. I-16*
MR hold time! tHMR 100 70 50 25 ns
E clock pulse width at MR PWemR 9 9 9 9 s
Processor control set-up time tpcs 200 200 200 100 ns Figs. 1-17,
1-27. I-28*
Processor control rise time tper 100 100 100 50 ns ':'?;. 116,
Processor control fall time tpct 100 100 100 50 ns
BA delay time B tga 250 190 160 4 120 ns  Fig, I17*
Oscillator stabilization time trRC 20 20 .20 20 ms  Fig. |-28*
Reset puise width PWgst 3 3 3 3 teye

Note: 1. These timings change in approximate proportion to tcyc. The figures in this characteristics represent those when tcyc 1s minimum (=in
the highest speed operation).

*Refer to Pages 618-621
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HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y WIDE TEMPERATURE
SPECIFICATIONS
-40°C TO +85°C

(J VERSION)
Peripheral Port Timing
HD6303Y  HD63A03Y  HD63BO3Y
Test

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

:::3;‘:;':3'3 gons 25 tpsu 200 200 200 ns Fig. I-19*

:2:;”2;’:' data gms 25 1on 200 200 200 ns

Delay time (From (Ports 2, 5,

enaAble fall edgetoﬁ_ 7) tpwD 300 300 300 ns Fig. 1-20*
peripheral output)

Input strobe pulse

. towis 200 200 200 ns Fig. I-35*
I!'\pul data hold (Port 6) tiH 150 150 150 ns

time

lr\pul data set-up (Port 6) tis 100 100 100 ns

time

Output strobe i *
pus tosD1 200 200 200 ns Fig. 1-25

tosp2

*Refer to Pages 618-621

Timer, SCI Timing

HD6303Y HD63A03Y HDE3BO3Y
. . . Test

Item Symbol Min Typ Max Min Typ Max Min Typ Max  Unit Condition
Timer 1 input pulse width tPwT 20 20 20 ‘ teye Fig. 1-23”
Delay time (enable positive 4 Figs. I-21,
transition to timer output) tTop 400 a00 00 s -1-22*
SCI input hoye mode)  tgeye 1.0 10 1.0 tye  Fig. 1-23*
clock cycle {Clock sync.) 20 20 20 teye Fig. 1-18*
SCI transmit data delay Fig. I-18*
time (Clock sync. mode) trxo 240 240 240 ns 9
SCI receive data set-up
time (Clock sync. mode) tsRx 260 260 260 ns
SCl recewve data hold time
(Clock sync. mode) tHRX 100 100 100 ns
SCl input clock pulse width tpwsck 0.4 0.6 0.4 0.6 0.4 06 tseye Fig. 1-23*
Timer 2 input clock cycle tteye 20 20 20 teye
Timer 2 input clock pulse width tewrex 200 200 200 ns
Timer 1 - 2, SCI input clock N 100 100 100 ns
nse time oK
Timer 1 + 2, SCI input clock
fall time tekt 100 100 100 ns
*Refer to Pages 618-621
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