DATA SHEET

NEC MOS INTEGRATED CIRCUIT
1PD750004, 750006, 750008

4 BIT SINGLE-CHIP MICROCOMPUTER

The uPD750008 is one of the 75XL series 4-bit single-chip microcomputers, which provide data processing
capability equal to that of an 8-bit microcomputer.

The uPD750008 is an advanced model of the uPD75008. it features an enhanced CPU function and enables
high-speed operation at a low voltage of 2.2 V. It can be substituted for the uPD75008. In addition, it is best
suited to applications using batteries.

A built-in one-time PROM product, uPD75P0016N°t®, i3 aiso available. It is suitable for small-scale produc-
tion and evaluation of application systems.

Note Under development

The following user’s manual describes the details of the functions of the uPD750008. Be sure to read it
before designing application systems.

pPD750008 User's Manual: IEU-1421

FEATURES
» Capable of low-voltage operation: Voo = 2.2 ¢ Function for specifying the instruction executiontime *
to 55V (useful for high-speed operation and saving power)
* Mk I mode/Mk II mode switch function contained 0.95 us, 1.91 us, 3.81 us, 15.3 us (when operating at
* Internal memory 4.19 MHz2)
Program memory (ROM) 0.67 us, 1.33 us, 2.67 us, 10.7 us (when operating at
: 4096 x 8 bits (uPD750004) 6.0 MHz)
: 6144 x 8 bits (uPD750006) 122 us (when operating at 32.768 kHz)
1 8192 x 8 bits (uPD750008) - Enhanced timer function {4 channels)
Data memory (RAM) « Can be easily substituted for the uPD75008 because
: 512 x 4 bits this product succeeds tothe functions and instructions
of the uPD75008.
APPLICATIONS

Cordless telephones, radio devices, audio products, and home electric appliances

ORDERING INFORMATION

Part number Package
HPD750004CU-xo0¢ 42-pin plastic shrink DIP (600 mil)
uPD750004GB->oc<-3B4 44-pin plastic QFP (10 x 10 mm)
pPD750006CU-xo0x 42-pin plastic shrink DIP (600 mil)
puPD750006GB->oc<-3B4 44-pin plastic QFP (10 x 10 mm)
pPD750008CU->0cx 42-pin plastic shrink DIP (600 mil}
HPD750008GB->>c<-3B4 44-pin plastic QFP (10 x 10 mm)

Remark »xxx is a mask ROM code number.

In this manual, the product described is the uPD750008 unless otherwise specified.

The Information In this d 1t [s subject to change without notice.
Document No. IC-3647 Major changes in this revision are indi d by starts {%) in the margins.
{Q. D. No. IC-8960)
Date Published April 1995 P © NEC Corporation 1995
Printed in Japan
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NEC uPD750004, 750006, 750008

FUNCTIONS
Item Function
Command execution * 0.95, 1.91, 3.81, 16.3 us {(when the main system clock operates at 4.19 MHz)
time * 0.67, 1.33, 2.67, 10.7 us (when the main system clock operates at 6.0 MHz)

e 122 us {(when the subsystem clock operates at 32.768 kHz)
internal memory | ROM | 4096 x 8 bits (uPD750004)

6144 x 8 bits (uPD750006)

8192 x 8 bits (uPD750008)

RAM | 512 x 4 bits

General-purpose * When operating in 4 bits: 8 x 4 banks
register s When operating in 8 bits: 4 x 4 banks
1/0 port 34 8 | CMOS I/O pins Can incorporate 25 puil-up

resistors that are specified
with the software.

18 | CMOS input-output pins
Four pins can directly drive the LED.

8 N-ch open-drain 1/O pins Can withstand 10 V.

Eight pins can directly drive the LED. Can incorporate pull-up
resistors that are specified
with the mask option.

Timer 4 | » Timer/event counter

* Timer counter

* Basic interval timer: Can be used as a watchdog timer.
s Clock timer: Can output a buzzer sound.

Serial interface ¢ Three-wire serial /O mode {switchable between the start LSB and the start MSB)
* Two-wire serial I/O mode
= SB! mode
Bit sequential buffer 16 bits
Clock output * &, 524 kHz, 262 kHz, 65.5 kHz (when the main system clock operates at 4.19 MHz)
s @, 750 kHz, 375 kHz, 93.7 kHz (when the main system clock operates at 6.0 MHz)
Vectored interrupt External: 3
Internai : 4
Test input External: 1
Internal : 1

System clock ascillator « Ceramic or crystal oscillator for main system clock
* Crystal oscillator for subsystem clock

Standby STOP/HALT mode
Operating ambient -40 to +85 °C
temperature range
* Operating supply 22t055V
voltage
Package 42-pin plastic shrink DIP (600 mil)

44-pin plastic QFP (10 x 10 mm)
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NEC uPD750004, 750006, 750008
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NEC 4PD750004, 750006, 750008

1. PIN CONFIGURATION {TOP VIEW)

« 42-pin plastic shrink DIP (600 mil)

XTT o—{ 1 u 2 F——0 vs
X2 00— 2 41 fe——>0 Pag
RESET O———»f 3 40 jJe——>0 Pt
X1 O—»{ 4 39 fe—0O P42
X2 o——»] 5 38 fJ=——0 P43
P33 Ow——»1 § 37 p=—=0O PS5O
P32 Qw———» 7 36 pe—>O P51
P31 Ol g N 35 js—0 P52
P30 O=—>{ 3 333 34 }«—>0 P53
P81 O=—>f 10 §§ prd 33 fe—s0 PEO/KRO
P80 Ow——s1 11 8 8§ 32 pe—>0 P61/KR1
SI/SB1/PO3 O~—=f 12 888 31 f——>0 P62/KR2
SO/SBOPO2 O~—=f 13 cc¢ 30 f«—>0 P63/KR3
SCKP01 Oe—sf 14 2 8 S 29 fe——=0 P70/KR4
INT4/POO O—>} 15 28 p—0O P71/KRS
TIP13 0——=| 16 27 f—>0 P72/KR6
INT2P12 O—f 17 26 fe——»0 P73/KR7
INTIP11 O——= 18 25 fe———>0 P20PTOO
INToP10 0—— 19 24 f——0 pP21/PTOI
Ic o— 20 23 fe——0 p22/PCL
Voo O—— 21 22 y—»0 P23/BUZ
« 44.pin plastic QFP {10 x 10 mm)
=885y gg¢g
S5&585,., S5S§
EefffsSvraald
: 44 43 42 41 40 39 38 37 36 35 34
P72/KR6 O<—»] 1 33 fJ«——o0 P12TI0
P71/KRS O=—»] zo 32 fe——0 POO/INT4
P70/XR4 Q=—4 3 31 j—0 PO1/SCK
PE3/KR3 O=——n] 4 30 fe——=0 P02/SO/SBO
P62/KR2 Oe—»1 5 4 PD750004GB->xx-3B4 29 je——>»0O PO3/SYSB1
P61/KR1 O=—={ 6  ;PD750006GB-ocx-384 28 [«—>0 P8O
PSO/KRO O<—=] 7  uPD750008GB-0cx-3B4 27 j«—0 PBI
PS3 QOw—»i{ 8 26 p+—0O P30
P52 O=e—sl g 25 o P31
P51 Ow——n»i 10 24 Q P32
P50 Oe—»1 11 23 pe—»0 P33
1213141516 17 18 19 20 21 22
cgsFsfpgpE=y
wl
[+

IC : Internally connected {Connect directly to Voo.)
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NEC ©PD750004, 750006, 750008

PIN NAMES
P00-03 : Port0 SO : Serial Output
P10-13 : Port1 SBO, 1 : Serial Bus 0, 1
P20-23 : Port2 RESET : Reset Input
P30-33 : Port3 ' Tio : Timer Input 0
P40-43 : Port4 PTO0,1 : Programmable Timer Output 0, 1
P50-53 : Portb BUZ : Buzzer Clock
P60-63 : Port6 PCL : Programmable Clock
P70-73 : Port?7 INTO, 1, 4 : External Test Interrupt 0, 1, 4
P80, 81 : Port8 INT2 . External Test Input 2
KRO - 7 : Key Return X1, 2 :  Main System Clock Oscillation 1, 2
SCK : Serial Clock XT1, 2 : Subsystem Clock Oscillation 1, 2
Sl : Serial Input NC : No Connection
IC : Internally Connected
6
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uPD750004, 750006, 750008

NEC

2. BLOCK DIAGRAM
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NEC

uPD750004, 750006, 750008

3. PIN FUNCTIONS

3.1 PORT PINS

’ input/ Shared B 8-bit /O circuit
Pin name output pin Function 1o When reset typeNote 1
POO Input INT4 4-bit input port (PORTO). x Input
Po1 o 3CK For P01 - P03, puil-up resistors can @-A
be provided by software in units of 3
Po2 110 S0/SBO bits. (F:]
Po3 110 sysB1 @-C
P10 input INTO With noise elimination function x Input -C
P11 INT1 4-bit input port (PORT1).
P12 INT2 Puil-up resistors can be provided by
software in units of 4 hits.
P13 Tio
P20 /0 PTOO 4-bit /O port (PORT2). x Input E-B
P21 PTO1 Pull-up resistors can be provided by
software in units of 4 bits.
P22 PCL
P23 BUZ
p3gNote 2 1/0 - Programmable 4-bit /O port (PORT3). x input E-B
p31Note 2 _ /O can be specified bit by bit. Pull-
P up resistors can be provided by
P32 - software in units of 4 bits.
p33Note 2 -
P40 - P43Notes 2,3 o - N-ch open-drain 4-bit VO port (PORT4). | (O | High level (when| M-D
A pull-up resistor can be provided for pull-up resistors
sach bit {mask option). Withstand are provided) or
voltage is 10 V in open-drain mode. high impedance
P50 - ps3Notes 2.3 /0 - N-ch open-drain 4-bit YO port (PORTS). High level (when M-D
A pull-up resistor can be provided for pull-up resistors
each bit {mask option). Withstand are provided) or
voltage is 10 V in open-drain mode. high impedance
PSO o KRo Programmable 4-bit VO port (PORT6). | O Input ®-A
P61 KR1 /O can be specified bit by bit. Puli-
up resistors can be provided by
P62 KR2 software in units of 4 bits.
P63 KR3
P70 o KR4 4-bit 1/0 port (PORT7). Input ©A
P71 KRS Pull-up resistors can be provided by
software in units of 4 bits.
P72 KR6
P73 KR?7
P80 110 — 2-bit /O port (PORTS). x Input E-B
P81 - Pull-up resistors can be provided by
software in units of 2 bits.

Notes 1. The circle { Q) indicates the Schmitt trigger input.

2. Can directly drive the LED.

3. When pull-up resistors that can be specified with the mask option are not incorporated (when pins
are used as N-ch open-drain input ports}, the input leak low current increases when an input

instruction or bit operation instruction is executed.

B L427525 Q0ABL500 591 mm
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NEC £PD750004, 750006, 750008

3.2 NON-PORT PINS

X Input/ Shared . ircur
Pin name P ) Function When reset | /O Sireut
output pin typeNete 1
Tio Input P13 Input pin for receiving external event pulse - ®-c
- signal for timer/event counter
PTOO (e} P20 Timer/event counter output pin Input E-B
PTO1 P21
PCL 1/0 P22 Clock output pin Input E-B
BUZ /0 P23 Fixed frequency output pin {for buzzer output Input E-B
or system clock trimming}
SCK /0 P01 Serial clock /O pin input @-A
S0/SB0 /{e] P02 Serial data output pin input (X:]
Serial bus /O pin
SUsB1 Vo Po3 Serial data input pin Input ®-c
Serial bus /O pin
INT4 Input POO Edge detection vectored interrupt input pin -
{both rising and falling edges are detected)
INTO Input P10 Edge detection vectored interrupt input | Note2 - @-C
INT1 P11 pin (detection edge selectable) Note 2
INT2 Input P12 Test input pin for detecting the first Note 3 - @-C
rising edge from the test input
KRO - KR3 110 P60 - P63 | Test input pins for detecting the first falling Input @-A
edges from the test inputs
KR4 - KR7 /0 P70 - P73 | Test input pins for detecting the first falling input ®-A
edges from the test inputs
X1, X2 Input - Crystal/ceramic connection pin for main - -
system clock generation. When external clock
signal is used, it is applied to X1, and its
reverse phase signal is applied to X2,
XT1 tnput - Crystal connection pin for subsystem clock - -
XT2 _ generation. When external clock signal is
used, connect itto XT1. Leave XT2 open.
RESET Input - System reset input pin - ®
IC - - Internally connected. (To be connected - -
directly to Voo)
Voo - - Positive power supply pin - -
Vss - - GND potential pin - -
Notes 1. The circie ()} indicates the Schmitt trigger input.
2. Clock synchronous
3. Asynchronous
9
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NEC

1PD750004, 750006, 750008

3.3 PIN INPUT/OUTPUT CIRCUITS

The input/output circuit of each uPD750008 pin is shown below in a simplified manner.

Type A (Fortype E81 | Type D (For type E-B, F-A) |
Voo Voo
Data T |~ P<h
—I P<h
N OouT
[« TEE— {
1 Output N-ch
N-ch
| * disable
Push-pull output which can be set to high-impedance output
CMQOS input buffer (off for both P<ch and N-ch)
Type B Type E-B
Voo
P.U.R.
P.UR. D - '
enable P-ch
IN
Data INJOUT
Type D lo}
Output
disable
Schmitt trigger input with hysteresis P.U.R.: Pull-Up Resistor
Type B-C Type F-A |
Voo
P.U.R.
P.UR.
enabie D © I P-ch
Data ——— INFOUT
Type D o]
Output
disable
IN
o
P.U.R.: Pull-Up Resistor P.U.R.: Pull-Up Resistor
10
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NEC uPD750004, 750006, 750008

Type F-B [ Voo Type MC ]

P.UR. Voo

P.UR. _Do'_l P<ch P.U.R.
enable

Output ' Vi P.U.R.
disam"e it enable |>°__-| P-ch
P
® P<h INfOUT
Da INJOUT —=0
ta ——— —20
Data N-ch
Output N<ch
disable Output
Output disable
disable
N) a@
P.U.R.: Pull-Up Resistor P.U.R.: PulkUp Resistor
Type M-D | Voo
Input instruction —TI P<h
P.U.R. P.U. QM=
(Mask option) INJOUT
—oO
Data
Output
disable

Iinput buffer with an intermediate
withstand voltage of +10V

P.U.R.: Pui-Up Resistor
Note Pull-up resistor for low-voltage read.
Connected only when the input
instruction is executed.

11
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NEC uPD750004, 750006, 750008

3.4 MASK OPTION SELECTION
The following mask options are available for selection for each pin.

Table 3-1 Mask Option Selection

Pin name : Mask option
P40 - P43, Pull-up resistor provided Puli-up resistor not provided
P50 - PS3

Remark A mask option can be specified for each bit.

3.5 CONNECTION OF UNUSED PINS

Table 3-2 Connection of Unused Pins

Pin name Recommended connection
POO/INT4A To be connected to Vss
PO1/SCK To be connected to Vaa or Voo
P02/50/5B0
P03/S1/SB1
P10/INTO-P12/INT2 To be connected to Vss
P13/TI0
P20/PTOO Input state : To be connected to Vss or Voo
P21/PTO1 through a separate resistor
P22/PCL Output state: To be left open
P23/BUZ
P30-P33
P40-P43
P50-PS3
P60-P63 -
P70-P73
P80, P81
XT1 To be connected to Vas or Voo
T2 To be left open
[ To be connected directly to Voo

12
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NEC uPD750004, 750006, 750008

4, Mk I MODE/Mk II MODE SWITCH FUNCTION

4.1 DIFFERENCES BETWEEN Mk [ MODE AND Mk Il MODE

The CPU of the uPD750008 subseries has two modes {(Mk I mode and Mk II mode) and which mode is used
is selectable. Bit 3 of the stack bank selection register (SBS) determines the mode.

» Mk I mode: This mode has the upward compatibility with the uPD75008 subseries.
It can be used in the 75XL CPUs having a ROM of up to 16KB.
* Mk Il mode: This mode is not compatible with the uPD75008 subseries.

It can be used in all 75XL CPUs, including those having a ROM of 16KB or more.

Table 4-1 shows the differences between Mk I mode and Mk Il mode.

Table 4-1 Differences between Mk I Mode and Mk II Mode

Mk I mode Mk I mode
Number of stack bytes in a 2 bytes 3 bytes
subroutine instruction
BRA laddr instruction Undefined operation Normal operation
CALLA !addr instruction
CALL taddr instruction 3 machine cycles 4 machine cycles
CALLF !faddr instruction 2 machine cycles 3 machine cycles

13
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NEC ©PD750004, 750006, 750008

4.2 SETTING OF THE STACK BANK SELECTION REGISTER (SBS}

The Mk I mode and Mk II mode are switched by stack bank selection register. Fig. 4-1 shows the register
configuration.

The stack bank selection register is set with a 4-bit memory operation instruction. To use the CPU in Mk
I mode, initialize the register to 10c<BNt® at the beginning of the program. To use the CPU in Mk Il mode,
initialize it to 00>0cBNote,

Fig. 4-1 Stack Bank Selection Register Format

Address 3 2 1 0 Symbol
FesH | sBs3 | sBs2 | sesi | sBso| sBs
I
Stack area designation
0ofo Memory bank 0
0f1 Memory bank 1

Other settings are inhibited

Bit 2 must be setto 0

Mode switching designation
0 Mk 11 mode
1 Mk I mode

Note Specify the desired value in xx.

Caution The CPU operates in Mk | mode after the RESET signal is issued, because bit 3 of SBS is set to 1.
Set bit 3 of SBS to 0 (Mk II mode) to use the CPU in Mk 1l mode.

14
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NEC 1PD750004, 750006, 750008

5. MEMORY CONFIGURATION

Program memory (ROM) ....4096 x 8 bits (0000H-OFFFH): uPD750004
6144 x 8 bits (0000H-17FFH): uPD750006
8192 x 8 bits (0000H-1FFFH): uPD750008

- 0000H to 0001H

Vector address table for holding the RBE and MBE values and program start address when a RESET signal
is issued (allowing a reset start at an arbitrary address)

+ 0002H to 000DH
Vector address table for holding the RBE and MBE values and program start address for each vectored
interrupt (allowing interrupt processing to be started at an arbitrary address)

« 0020H to 007FH
Table area referenced by the GET! instruction

« Data memory (RAM)

» Data area : 512 x 4 bits (000H to 1FFH)
« Peripheral hardware area : 128 x 4 bits (F80H to FFFH)

15
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NEC 1PD750004

, 750006, 750008

Fig. 5-1 Program Memory Map (in uPD750004)

7 6 0

0000H | MBE [ RBE 1 internal reset start address {high-order 6 bits)

Internal reset start address {low-order 8 bits)

0002H | MBE I RBE l INTBT/INT4 start address  {high-order 6 bits}

INTBT/INT4 start address  ({low-order 8 bits) Entry
address
0004H | MBE I RBE ] INTO start address {high-order 6 bits) specified
in CALLF
INTO start address {low-order 8 bits) faddr
- - instruc- Branch
0006H { MBE I RBE I INT1 start address {high-order 6 bits) tion address
ified
INT1 start address {low-order 8 bits) ?:g?::clg
i
0008H | MBE | RBE | INTCS! start address ihigh-order 6 bits} foaddr
INTCS! start address (low-order 8 bits) tion
00caH | MBE | RBE [ INTTO start address (high-order 6 bits) bt Ao
INTTO start address (low-order 8 bits) ggng %%A?R
000CH | MBE | RBE l INTT1 start address {high-order 6 bits) f:gg: ngLkLM
INTT1 start address {low-order 8 bits) V
re = Branch/call
address by
GETI
0020H
GETI instruction reference table Relative
branch
%gﬁ address
‘L specified in
L & BR $addr
instruction
[ {15 to -1,
A +210 +16)
1 ,

OFFFH

Remark In addition to the above, the BR PCDE and BR PCXA instructions can cause a branch to an address

with only the 8 low-order bits of the PC changed.

16

B Lu27525 DO8L508 882 L

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC

1PD750004, 750006, 750008

Fig. 5-2 Program Memory Map (in uPD750006)

0

0000H | MBE I RBE I Internal reset start address (high-order & bits) 1
Internal reset start address (low-order 8 bits)
0002H | MBE | RBE | INTBT/INT4 start address  thigh-order 6 bits)
INTBT/INT4 start address  {low-order B bits} Entry
address
0004H | MBE I RBE l INTO start address (high-order & bits) specified
in CALLF
INTO start address (low-order 8 bits) faddr
instruc- Branch
0006H MBEI RBE lINT1 start address thigh-order 6 bits) tion address
ified
INT1 start address {low-order 8 bits) ;pgi{(';%
]
0008H | MBE | RBE | INTCS! startaddress _{high-order 6 bits) ,ﬁ:ﬂﬁ;
INTCS| start address (low-order 8 bits) tion
000AH | MBE | RBE | INTTO start address (high-order 6 bits)
INTTO start address {low-order 8 bits)
000CH | MBE | RBE |INTT1 start address (high-order 6 bits)
INTT1 start address {low-order 8 bits)
== a=
1
0020H
GET! instruction reference table
007FH
0080H
-~ -~
O7FFH —eememer—————— - A
0800H
=‘=
OFFFH - [ - Y
1000H

T

17FFH *

Branch address
specified in

BR laddr,

BR BCDE

BR BCXA

BRA laddr,
CALL 'addr
CALLA laddr

/

Branch/call
address by
GETI

Relative
branch
address
specified in
BR $addr
instruction
{-15to-1,
+2to +16)

A
Branch address
specified in BRCB
caddr instruction

Remark In addition to the above, the BR PCDE and BR PCXA instructions can cause a branch to an address
with only the 8 low-order bits of the PC changed. ’

B Lu27?525 008LS509 719 MM
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uPD750004, 750006, 750008

Fig. 5-3 Program Memory Map (in uPD750008)

7 6 0
0000H | MBE l RBE l Internal reset start address (high-order 6 bits) *
Internal reset start address (low-order 8 bits)
0002H | MBE I RBE I INTBT/INTA start address  (high-order 6 bits)
INTBT/INT4 start address  (low-order 8 bits) Entry
address
0004H ] MBE I RBE I INTO start address thigh-order 6 bits) specified
in CALLF
INTO start address {low-order B bits) \faddr
instruc- Branch
0oosH | MBE | RBE | INT1 start address (high-order 6 bits) tion address
ified
INT1 start address (low-order 8 bits) ;pggc'?;
1
0008H | MBE | RBE | INTCSI start address thigh-order 6 bits) ;(f:frﬂ,’;_
INTCS! start address {low-order B bits) tion
000AH | MBE l RBE l INTTO start address (high-order 6 bits) Branch address
— specified in
INTTO start address (low-order B bits} BR laddr,
- - BR BCDE
000CH | MBE I RBE l INTT1 start address (high-order 6 bits) BR BCXA
. BRA laddr,
INTT1 start address (low-order 8 bits) CALL laddr
CALLA laddr
o b3 /
Branch/cali
0020H address by
GET!I instruction reference table GETI
007FH
0080H Relative
branch
= -~ address
specified in
O7FFH b ammccccccmmcccccccac e - BR $addr
0800H instruction
,l_ A -15t0-1,
T’ - +21t0 +16)
OFFFH Locccmceccccccccccccrccnacnnna y
1000H [
Branch address
specified in BRCB
Icaddr instruction
1FFFH l

Remark In addition to the above, the BR PCDE and BR PCXA instructions can cause a branch to an address
with only the 8 low-order bits of the PC changed.
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Fig. 5-4 Data Memory Map

L Data memory Memory bank
\ Area for 000H A
general-purpose (32 x 4)
eSS oW | ]
T 020H
Stack 256 x 4 0
area 0 (224 x 4}
Data area
Static RAM
512x 4) OFFH \
100H 4
Stack 256 x 4 1
area 1
3 1FFH
[] )
: :
! Not contained '
{ :
T FBOH T
Peripheral
hardware area 1284 15
l FFFH l
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6. PERIPHERAL HARDWARE FUNCTIONS

6.1 PORTS
The uPD750008 has the following three types of /O port:
» 8 CMOS input pins (PORTO and PORT1)
« 18 CMOS I/O pins (PORTZ, PORT3, and PORT6 to PORTS)
» 8 N-ch open-drain I/O pins (PORT4 and PORT5)

Total: 34 pins
Table 6-1 Digital Ports and Their Features
Port
ort name Function Operation and feature Remarks
{symbol)
PORTO 4-bit 1/O Allows read and test at any time regard- Also used as INT4, SCK, SO/SB0,
less of the operation modes of another and SI/SB1.

PORT1 functions assigned to these pins. Also used as INTO to INT2 and TI0.
PORT3Note 4-bit /O Allows input or output mode setting bit PORTS is also used as KRO to KR3.
PORTS by bt.
PORT2 Allows input or output mode setting in Also used as PTO0, PTO1, PCL, and

units of 4 bits. Ports 6 and 7 can be BUZ.
PORT7 paired, allowing data 1/0 in units of 8 Also used as KR4 to KR7.

bits.
PORT4Notw 4-bit /O (N-ch Allows input or output mode setting in Whether to use pull-up resistors can
PORTENote open-drain; can units of 4 bits. Ports 4 and 5 can be be specified bit by bit with a mask

withstand 10 V) | paired, allowing data l/O in units of 8 option.

bits.
PORTS8 2-bit /O Allows input or output mode setting in

units of 2 bits.

Note Can directly drive the LED.

P10 is also used as an external vectored interrupt input pin. This input is provided with a noise eliminator.

20
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6.2 CLOCK GENERATOR

Operation of the clock generator is specified by the processor clock control register (PCC) and system clock
control register (SCC).

The main system clock and subsystem clock are used.

The instruction execution time can be made variable.

+ 0.95 us, 1.91 us, 3.82 us, 15.3 us (when the main system clock is at 4.19 MHz)

+ 0.67 us, 1.33 us, 2.67 us, 10.7 us {(when the main system clock is at 6.00 MHz)

+ 122 us (when the subsystem clock is at 32.768 kHz)

Fig. 6-1 Clock Generator Block Diagram

« Basic interval timer (BT}

xXT1 « Timer/event counter
» Timer/counter
Subsystem fxt . « Seral interface
= clock generator Clock timer * Clock timer
I XT2 « INTO noise eliminater
* Clock output circuit
X1
= Main system | 11 to 1/4096
%2 clock generator Frequency divider
|Lo—— 12 /4116
| L
N <] Solec
WM.3 Oscillator tor
disable
SCC signal Frequency
divider
SCa3 \ Selec-
tor ____D— V4 b—=o
« CPU
sc « INTO noise
eliminator
g PCC o Clock
= output
£ PCCo cireuit
E
pCCt
4 HALT tlip-fiop
PCC2
— — > F
PCC3
'_\JSTOP_. .
PCC2, PCC3
clear signal STOP flip-flop Wait signal from BT
! RESET signal
R \! Standby signal from
| interrupt contral circuit

Note Instruction execution
Remarks 1. fx = Main system clock frequency

2. fxr = Subsystem clock frequency

$ = CPU clock

PCC: Processor clock control register

SCC: System clock control register

One clock cycle {tcy) of the CPU clock (®) is equal to one machine cycle of an instruction.

LU
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6.3 CONTROL FUNCTIONS OF SUBSYSTEM CLOCK OSCILLATOR
The subsystem clock oscillator of the uPD750008 subseries has two control functions to decrease the supply
current.

» The function to select with the software whether to use the built-in feedback resistor
« The function to suppress the supply current by reducing the drive current of the built-in inverter when

the operating suppliy voltage is high (Voo 2 2.7 V)

Each function can be used by switching bits 0 and 1 in the sub-oscillator control register {SOS). (See Fig.

6-2.)
Fig. 6-2 Subsystem Clock Oscillator
SOS.0
Feedback resistor
AN [>o—n
Inverter
uPD750008
S0s.1
xXT1 XT2
ﬂo} ©)
| D |
1131
22
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6.4 CLOCK OUTPUT CIRCUIT

The clock output circuit outputs a clock pulse from the P22/PCL pin. This clock pulse is used for remote

control output, peripheral LSls, etc.

+ Clock output {PCL): ®, 524, 262, or €5.5 kHz (at 4.19 MHz)
®, 750, 375, or 93.8 kHz (at 6.00 MHz)

Fig. 6-3 Clock Output Circuit Configuration

From the clock
generator

Q® —

Qutput
2 ———a buffer
Selector
2t —— PCL/P22
28—
A A
PORT2.2 Bit 2 of PMGB
: Port 2 input/
cLoma] o |cLomicLomol cLom P22 outout output mode
latc specdification bit
A A
4
2 Internal bus 2

Remark Measures are taken to prevent outputting a narrow pulse when selecting clock output

enable/disable.

M LyYy27525 0086515 Ti2 N
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6.5 BASIC INTERVAL/WATCHDOG TIMER
The basic interval/watchdog timer has these functions:
« Interval timer operation which generates a reference timer interrupt
« Operation as a watchdog timer for detecting program crashes and resetting the CPU
« Selection of wait time for releasing the standby mode and counting the wait time
« Reading out the count value

Fig. 6-4 Block Diagram of the Basic Interval/Watchdog Timer

From the clock
generator . .
s Clear signal Clear signal
fxf2° ———
Y Y
2 ——} :let |
. . igna .
MPX - Basic interval timer . BT interrupt .
9 (8-bit frequency divider) request flag Vectored
b > interrupt
request
/212 —— BT $irogT  sional
T )

3 Wait release Internal
signal for standby reset signal
release

SET1Nete
BTM3 { BTM2 { BTM1 | BTMO | BTM WDTM

A
Note 8
SET1 4 4oL T1T '
2 internal bus 2

Note Instruction execution

24
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6.6 CLOCK TIMER

The uPD750008 contains one channel for a clock timer. The clock timer provides the following functions:

» Sets the test flag {IRQW) with a 0.5 sec interval. The standby mode can be released by IRQW,

* The 0.5 second interval can be generated from either the main system clock or subsystem clock. Use
a main system clock of 4.194304 MHz.

« The time interval can be made 128 times faster (3.91 ms) by selecting the fast mode. This is convenient
for program debugging, testing, etc.

+ Any of the frequencies 2.048 kHz, 4.096 kHz, and 32.768 kHz can be output to the P23/BUZ pin. This can
be used for beep and system clock frequency trimming.

+ The frequency divider circuit can be cleared so that a zero-second start of the clock can be made.

Fig. 6-5 Clock Timer Block Diagram

f—'; (256 Hz: 3.91 ms)
2

fx fw .i';_". Selector }—» :gg\llvv
128 —— 2 : ( )
(32.768 kH2 .
Egcmk the {32.768 kHz2) Selector > Frequency divider set signal
generator | 2 Hz
(32.768 kHz) {4 kH2) (2 kH2) 0.5 sec 4
3 h
f—‘; f—': Clear signal
2 2
\ \ A
Selector

Output buffer
._JI _D——k——o P23/BUZ
WM Y | PORT2.3 Bit 2 of PMGB
P23 output Port 2 input/
WM7| 0 |WMS |WM4 |WM3 [Wm2 |wM1 fwMo | | o= outpat mode
A
-3
8 Bit test instruction
Y

! p— ;

{ }is for fx = 4,194304 MHz, fxr = 32.768 kHz.
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6.7 TIMER/EVENT COUNTER

The uPD750008 contains one channel for a timer/event counter. The timer/event counter provides the
following functions:

« Programmable interval timer operation

- Outputs square-wave signal of an arbitrary frequency to the PTOO pin

- Event counter operation

« Divides the TIO pin input by N and outputs to the PTOO pin (frequency divider operation)

- Supplies serial shift clock to the serial interface circuit

« Count condition read out function.

26
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6.8 TIMER/COUNTER
The uPD750008 contains one channel for a timer/counter. The timer/counter provides the following

functions:
+ Programmable interval timer operation
. Outputs square-wave signal of an arbitrary frequency to the PTO1 pin
+ Count condition read out function.

28
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6.9 SERIAL INTERFACE

The uPD750008 has three modes.

- Three-wire serial /O mode (The first bit is switchable between MSB and LSB.)

« Two-wire serial I/O mode (The first bit is MSB.}

» SBI mode (The first bit is MSB.)

The three-wire serial I/O mode enables connections to be made with the 75X series, 78K series, and many
other types of |/O devices.

The two-wire serial /0 mode and SBl mode enable communication with two or more devices.
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6.10 BIT SEQUENTIAL BUFFER: 16 BITS

The bit sequential buffer (BSB) is a data memory specifically provided for bit manipulation. With this buffer,
addresses and bit specifications can be sequentially updated by bit manipulation operation. Therefore, this
buffer is very useful for processing long data in bit units.

This data memory consists of 16 bits so that pmem.@L addressing of the bit manipulation instruction is
possible. Therefore, indirect bit specification is possible using the L register. In this case, processing can be
continued by sequentiaily moving the specification bit through incrementing or decrementing the value of
the L register within the program loop.

Fig. 6-9 Bit Sequential Buffer Format

Address FC3H FC2H FCiH FCOH
Bit 3 2 1 0 3 2 1 0 3 2 1 Q 3 2 1 0
I 1 i I i i I 1 1 1 i ¥
Symbol BSB3 BSB2 B8SB1 BSBO
1 I 1 1 1 1 1 | 1 1 ] 1
) IR LR [ L)
Lregister L=F L=C L=8B L=8 L=7 L=4 L=3 L=0

——— DECS L

INCSL -—————

Remarks 1. In pmem.@L addressing, bit specification is shifted according to the L register.
2. In pmem.@L addressing, the bit sequential buffer can be manipulated at any time regardless of
MBE/MBS specification.
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7. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

The uPD750008 has seven interrupt sources and two test sources, One test source, INT2, has two types
of edge detection testable input pins.

The interrupt control circuit of the uPD750008 has the following functions.

{1) Interrupt functions

Hardware controlled vectored interrupt function which can control whether or not to accept an interrupt
using the interrupt flag (IE>ocx) and interrupt master enabie flag {IME).

The interrupt start address can be set arbitrarily.

Multiple interrupt function which can specify the priority by the interrupt priority specification register
(IPS)

Test function of an interrupt request flag (IRQox)

{The software can confirm that an interrupt occurred.}

Release of the standby mode (Interrupts released by an interrupt enable flag can be selected.)

(2) Test functions

Whether test request flags (IRQxoxx} are issued can be checked with software.
Release of the standby mode {A test source to be released can be selected with test enable flags.)
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8. STANDBY FUNCTION

The uPD750008 has two different standby modes (STOP mode and HALT mode) to reduce power dissipation
while waiting for program execution.

Table 8-1 Standby Mode Statuses

Item Mode

STOP mode

HALT mode

Instruction for setting

STOP instruction

HALT instruction

System clock for setting

Can be set only when operating on the
main system clock

Can be set either with the main system
clock or the subsystem clock

Basic interval/
watchdog timer

Does not operate

Opera- Clock oscillator Only the main system clock stops its Only the CPU clock @ stops its operation
tion operation {oscillation continues)
status

Can operate only at main system clock
oscillation. {IRQBT is set at reference
time intervals.)

Serial interface

Can operata only when the external SCK
input is selected for the serial clock

Can operate only when external SCK
input is selected as the serial clock or at
main system clock oscillation,

Timer/event
counter

Can operate only when the TIO pin input
is selected for the count clock

Can operate only when TIO pin input is
specified as the count clock or at main
system clock osciliation.

Timer/counter

Does not operate

Can operateNote 1

Clock timer Can operate when fxr is selected as the Can operate
count clock

External INT1, INT2, and INT4 can operate.

interrupt Oniy INTO cannot operate, Note 2

cPU Does not operate

Release signal

An interrupt request signal from hardware whose operation is enabled by the

interrupt enable flag or the generation of a RESET signal

Notes 1. Operation is possible only when the main system clock operates.
2. Operation is possible only when the noise eliminator is not selected by bit 2 of the edge detection
mode register (IM0) (when IM02 = 1).
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9. RESET FUNCTION

The uPD750008 is reset with the external reset signal (RESET) or the reset signal received from the interval/
watchdog timer. When either reset signal is input, the internal reset signal is generated. Fig. 9-1 shows the

configuration of the reset circuit.

Fig. 9-1 Configuration of Reset Functions

RESET Intemnal reset signal
Reset signal from basic
interval/watchdog timer

WDTM

{
2 ntomelbus j

When the RESET signal is generated, the uPD750008 is reset and all hardware is initialized as indicated in
Table 9-1. Fig. 9-2 shows the reset operation timing.

Fig. 9-2 Reset Operation by Generation of RESET Signal

wait™ |
|

33
149

RESET signal is generated

Operating mode or
standby mode HALT mode ~_Operating mode

/ |

Internal reset operation

Note Either of the following two values can be selected by a mask option:
27/fx {21.8 ms at 6.00 MHz) ‘
2'%fx {5.46 ms at 6.00 MHz}
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Table 9-1 Status of the Hardware after a Reset (1/2)

Hardware

Generation of a RESET signal
in a standby mode

Generation of a RESET signal
during operation

Program counter (PC)

uPD750004

4 low-order bits at address 0000H
in program memory are set in PC
bits 11to 8, and the data at address
0001H are set in PC bits 7 to 0.

4 low-order bits at address 0000H
in program memory are set in PC
bits 11to 8, and the data at address
0001H are set in PC bits 7 10 0.

uPD750006, 750008

5 low-order bits at address 0000H
in program memory are set in PC
bits 1210 8, and the data at address
0001H are set in PC bits 7 to 0.

5 low-order bits at address 0000H
in program memory are set in PC
bits 12to 8, and the data at address
0001H are set in PC bits 7 to 0,

PSW

Carry flag (CY) Held Undefined
Skip filags (SK0 to SK2) 0 4]
Interrupt status flags (ISTO, IST1) 0 0

Bank enable flags (MBE, RBE)

Bit 6 at address 0000H in
program memory is set in
RBE, and bit 7 is set in MBE.

Bit 6 at address 0000H in pro-
gram memory is set in RBE, and
bit 7 is set in MBE.

Stack pointer {SP) Undefined Undefined
Stack bank selection register (SBS) 1000 1000
Data memory (RAM) HeldNot» Undefined
General-purpose registers (X, A, H,L, D, E, B, C) Held Undefined
Bank selection register (MBS, RBS) 0,0 0,0
Basic interval/ Counter (BT) Undefined Undefined
watchdog timer Mode register (BTM) 0 0
Watchdog timer enable fiag 0 0
(WDTM}
Timer/event Counter (TO) 0 0
counter Modulo register (TMODO) FFH FFH
Mode register (TMO) 0 (o]
TOEO, TOUT flip-flop 0,0 0,0
Timer/counter Counter (T1) 0 0
Modulo registers (TMOD1) FFH FFH
Mode register (TM1) (1] 0
TOE1, TOUT flip-flop 0.0 0,0
Clock timer Mode register (WM} [} o
Serial interface | Shift register (SIO) Held Undefined
Operation mode register (CSIM) | 0 [}
SBI control register {(SBIC) 0 0
Slave address register (SVA) Held Undefined

Note Data of address 0F8H to OFDH of the data memory becomes undefined when the RESET signal is

generated.
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Table 9-1 Status of the Hardware after a Reset (2/2)

Generation of a RESET signal Generation of a RESET signal
Hardware R . .
in a standby mode during operation

Clock genera- | Processor clock control register | 0 0
tor, clock out- | {PCC)
put circuit System clock control register (SCC) | 0 ]

Clock output mode register (CLOM} | 0 0
Sub-oscillator control register (SOS) 0 0
Interrupt Interrupt request flag (IRQox) Reset (0) Reset (0)

Interrupt enable flag (IExox) 0 0

Priority selection register {IPS} 0 0

INTO, INT1 and INT2 mode regis- | 0, 0, 0 0,00

ters (IMO, IM1, IM2)
Digital ports Output buffer Off Off

Qutput latch Clear (0) Clear {0)

1/0 mode registers (PMGA, PMGB, | 0 0

PMGC)

Pull-up resistor specification regis- | 0 0

ter (POGA, POGB)
Bit sequential buffers (BSBO to BSB3) Held Undefined
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10. INSTRUCTION SET

(1) Operand identifier and its descriptive method

The operands are described inthe operand column of each instruction according to the descriptive method
for the operand format of the appropriate instructions. (For details, refer to RA75X Assembler Package
User's Manual: Language (EEU-1343).) For descriptions in which alternatives exist, one element should
be selected. Capital letters and plus and minus signs are keywords; therefore, they should be described

as they are.

For immediate data, the appropriate numerical values or labels should be described.
The symbols of register flags can be used as a label instead of mem, fmem, pmem, and bit. (For details,
refer to uPD750008 User’s Manual (IEU-1421).) However, there are some restrictions on usable labels for

fmem and pmem.

Representation Description method
format

reg X,A, B, C,D,EHL

reg1 X.B,C,D,E,H L

rp XA, BC, DE, HL

rpl BC, DE, HL

rp2 BC, DE

rp' XA, BC, DE, HL, XA*, 8C', DE', HL'

p'1 BC, DE, HL, XA', BC', DE', HL'

rpa HL, HL+, HL-, DE, DL

rpal DE, DL

nd4 4-bit immediate data or label

n8 8-bit immediate data or label

mem 8-bit immediate data or iabelNot

bit 2-bit immaediate data or label

fmem FBOH - FBFH, FFOH - FFFH immediate data or label

pmem FCOH - FFFH immadiate data or label

addr 0000H - OFFFH immediate data or label (uPD750004)
0000H - 17FFH immediate data or label (uPD750006)
0000H - 1FFFH immediate data or label (uPD750008)

caddr 12-bit immediate data or label

faddr 11-bit immediate data or label

taddr 20H-7FH immediate data (however, bit 0 = 0) or label

PORTn PORTO - PORTS

1Exo0x IEBT, |ETO, IET1, IEO - IE2, IE4, IECSI, IEW

RBn RBO - RB3

MBn MBo, MB1, MB15

Note Only even address can be specified for 8-bit data processing.
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NEC uPD750004, 750006, 750008

(2) Symbol definitions in operation description

A A register; 4-bit accumulator

B B register; 4-bit accumulator

c C register; 4-bit accumulator

D D register; 4-bit accumulator

E E register; 4-bit accumulator

H H register; 4-bit accumulator

L L register; 4-bit accumulator

X X register; 4-bit accumulator

XA : Pair register {(XA); 8-bit accumulator

BC : Pair register (BC)

DE : Pair register (DE)

HL : Pair register (HL)

XA’ ; Extended register pair (XA')

BC’ : Extended register pair (BC')

DE’ : Extended register pair (DE')

HL’ : Extended register pair (HL")

PC : Program counter

SP : Stack pointer

cYy : Carry flag; Bit accumulator

PSW : Program status word

MBE : Memory bank enable flag

RBE : Register bank enable flag

PORTn : Portn{n =0 to 8)

IME : Interrupt master enable flag

IPS : Interrupt priority specification register

IBxoox  : Interrupt enable flag

RBS : Register bank selection register

MBS : Memory bank selection register

PCC : Processor clock control register
Address bit delimiter

{3x) : Contents addressed by xx

xxH : Hexadecimal data

40
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NEC uPD750004, 750006, 750008

{3) Symbols used for the addressing area column

»1 | MB = MBE » MBS ]
(MBS = 0, 1, 15)

*2 |[MB=0

*3 | MBE=0 :MB =0I{00H-7FH)

MB = 15 (F80H - FFFH) Data memory
addressing
MBE=1 :MB=MBS(MBS=0,1, 15}

*4 MB = 15, fmem = FBOH - FBFH,

FFOH - FFFH
*5 | MB =15, pmem = FCOH - FFFH
*6 | addr = 0000H - OFFFH (uPD750004)

-1

000O0H - 17FFH (uPD750006)

0000H - 1FFFH (uPD750008)
.7 addr = (Current PC) - 15 to (Current PC) - 1

(Current PC) + 2 to (Current PC} + 16

Program memory
*8 caddr = 0000H - OFFFH (uPD750004) addressing

0000H - OFFFH (PCiz2 = 0 : uPD750006, 750008}
1000H - 17FFH (PCi2 = 1 : uPD750006)

1000H - 1FFFH (PCs2 = 1 : uPD750008)
*9 faddr = 0000H - 07FFH

* 10 | taddr = 0020H - 0O7FH

Remarks 1. MB indicates the memory bank that can be accessed.
2. For *2, MB = 0 regardless of MBE and MBS settings.
3. For *4 and *5, MB = 15 regardiess of MBE and MBS.
4. For *6 to *10, each addressable area is indicated.

{4) Description of machine cycle column
S indicates the number of machine cycles necessary for skipping any skip instruction. The value of S
changes as follows:
= When no skip is performed
« When a 1-byte or 2-byte instruction is skipped
> When a 3-byte instructionN°' is skipped

wunwn
it
N = O

Note 3-byte instruction: BR taddr, BRA laddr, CALL laddr, and CALLA laddr instructions.
Caution The GETI instruction is skipped in one machine cycle.

One machine cycle is equal to one cycle (= tcy) of the CPU clock (F), and four types of times are available
for selection according to the PCC setting.
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NEC u1PD750004, 750006, 750008

Machin- .
Group :::;c Operand Bytes |ing Operation :‘Zd:::- ::::iition
cycle
Transfer | MOV A, #n4 1 1 A«nd String A
reg1, #n4 2 2 regl « néd
XA, #n8 2 2 XA < n8 String A
HL, #n8 2 2 HL « n8 String B
rp2, #n8 2 2 rp2 « n8
A @HL 1 1 A « (HL) "1
A, @HL+ 1 2+S | Ae(HL, thenLe~L+1 *1 L=0
A, @HL- 1 2+S | A—(HL),thenL L -1 *1 L=FH
A, @rpat 1 1 A « (rpat) *2
XA, @HL 2 2 XA « (HL) *1
@HL, A 1 1 (HL) « A *1
@HL, XA 2 2 (HL) « XA *1
A, mem 2 2 A « (mem) *3
XA, mem 2 2 XA « (mem) "3
mem, A 2 2 {mem) « A *3
mem, XA 2 2 (mem) « XA *3
A, reg 2 2 A« reg
XA, rp' 2 2 XA « rp’
regl, A 2 2 regl « A
p'1, XA 2 2 m't « XA
XCH A, @HL 1 1 A o (HL) *1
A, @HL+ 1 2+8 | Aer(HL), thenLe L + 1 *1 L=0
A, @HL- 1 2+85 | Ao (HL, then L L~1 *1 L=FH
A, @rpatl 1 1 A o (rpal) "2
XA, @HL 2 2 | XA e (HD i,
A, mem 2 2 A & (mem) *3
XA, mem 2 2 XA « (mem) '3
A, regl 1 1 A e regl
XA, rp' 2 2 XA e rp’
Table MOVT XA, @PCDE 1 3 « uPD750004
reference XA « (PCins + DE) nom
- uPD750006, 750008
XA « (PC12s + DE)} nom
XA, @PCXA 1 3 « uPD750004
XA « (PCrs + XA) nom
- uPD750006, 750008
XA « (PCr2e + XA) nom
XA, @BCDE 1 3 XA « (BCDE) nowNote ‘6
XA, @BCXA 1 3 XA « (BCXA) nouNote “6

Note Setregister BtoOinthe uPD750004. Oniythe LSBis valid inregister B in the uPD750006 and uPD750008.
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uPD750004, 750006, 750008

Machin- .
Group Mne- Operand Bytes |ing Operation f\ddress- Skip o
monic eycle ing area | condition
Bit MOV1 CY, fmem bit 2 2 CY « (fmem.bit) "4
transfer CY, pmem.@L 2 2 | CY « (pmemi-2+La2.bitiL1-o)) *5
CY, @H+mem.bit | 2 2 | €Y « (H+ memsabit) *1
fmem.bit, CY 2 2 {fmem.bit) « CY *4
pmem.@L, CY 2 2 {(pmemz7-2+La-2.bit(L1-o)) « CY *5
@H+mem.bit, CY 2 2 (H + memas-a.bit) « CY "1
Arithme- | ADDS A, #nd 1 1+S | A« A+nd carry
tie XA, #n8 2 | 2+3 | XA« XA+n8 carry
A, @HL 1 1+8S A« A+ {HL) "1 carry
XA, rp' 2 2+8 | XAe XA +1p carry
rp'1, XA 2 2+5 | mp1erp'1+ XA carry
ADDC A, @HL 1 1 A,CY « A+ (HL) + CY "1
XA, rp' 2 2 XA, CY « XA +rp'+ CY
', XA 2 2 p'1, CY « rp"1 + XA + CY
SUBS A, @HL 1 1+5 | A= A-(HL * borrow
XA, rp* 2 2+S | XA XA-1p' borrow
rp'1, XA 2 2+S | p'1erp'1-XA borrow
suBC A, @HL 1 1 A CYe A-(HL)-CY *1
XA, o 2 2 XA, CY « XA-rp'-CY
rp'1, XA 2 2 p'1, CY «~ rp'1 - XA-CY
AND A, #nd 2 2 A—AAn4
A, @HL 1 1 A An(HL) *1
XA, 2 2 XA« XAATD
rp'1, XA 2 2 M1« rp'l1 A XA
OR A, #nd 2 2 A—AvVnd
A, @HL 1 1 A=AV I(HY 1
XA, rp' 2 2 XA « XA V rp'
p*1, XA 2 2 rp'l «rp'1 vV XA
XOR A, #n4 2 2 A—Awvwnd
A, @HL 1 1 A« AW (HL) "1
XA, rp' 2 2 XA « XA v rp’
p'1, XA 2 2 'l « rp'1 ¥ XA
Accumuiator | RORC A 1 1 CY « Ao, A3« CY, An1 & An
manipulation) NOT A 2 2 |{A+R
increment/ | INCS reg 1 1+S [regereg+1 reg=0
decrement rp1 1 1+8 | rple=rpt+1 rp1 = 00H
@HL 2 245 | (HL) « (HL) +1 "1 (HL) = 0
mem 2 2+S | (mem) « (mem) + 1 *3  |{mem}=0
DECS reg 1 1+S | regereg-1 reg = FH
rp’ 2 2+S | rperp -1 rp' = FFH
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NEC

uPD750004, 750006, 750008

Machin- .
Group :::;c Operand Bytes |ing Operation ::;d:::' f:::iition
cycle
Compari- | SKE reg, #nd 2 2+S | Skipif reg=n4 reg = n4
son @HL, #n4 2 2+5S | Skipif (HL) = n4 *1  [(HL) = n4
A, @HL 1 1+8S | Skipif A = (HL) *1  |A=(HL)
XA, @HL 2 2+ 5 | Skip if XA = (HL) *1 XA = (HL)
A, reg 2 24+8S | Skipif A=reg A =reg
XA, rp* 2 2+8S | Skipif XA=rp' XA = rp'
Carry SET1 cY 1 1 CY e 1
flag CLR1 cy 1 1 |cveo
manipu-
lation SKT cYy 1 1+S | SkipifCY=1 CY=1
NOT1 cY 1 1 CY « CY
Memory | SET1 mem.bit 2 2 {mem.bit) « 1 *3
bit fmem.bit 2 2 | tfmem.bit) e 1 *4
manipu-
|ation pmem.@L 2 2 {pmemr2 + La2.bit{L10)) « 1 *5
@H+mem.bit 2 2 {H + memao.bit) « 1 "1
CLR1 mem.bit 2 2 {mem.bit) « 0 “3
fmem.bit 2 2 {fmem.bit) < 0 *4
pmem.@L 2 2 {(pmemzz + Laz.bit{L1o})) « O *5
@H+mem.bit 2 2 {H + mems.bit) « 0 *
SKT mem.bit 2 2+ S | Skipif (mem.hit) = 1 *3 {mem.bit) = 1
fmem.bit 2 2+ S | Skip if (fmem.bit) = 1 *4 (fmem.bit) = 1
pmem.@L 2 2+ S | Skipif (pmemy.2 + Laa.bit{L1o)) = 1 *s  |{pmem.@L) =1
@H+mem.bit 2 2+ 8 | Skip if (H + memasa.bit) = 1 *1 {@H » mam.bit) = 1
SKF mem.bit 2 2+ S | Skipif (mem.bit) =0 *3 {mem.bit) = 0
fmem.bit 2 2+ S | Skipif (fmem.bit) = 0 *4  |{fmem.bit) = 0
pmem.@L 2 2+ S | Skipif (pmems2 + Laa.bit(L1a)) = 0 *5  |{pmem.@L) =0
@H+mem. bit 2 24+ S | Skip if (H + memao.bit) =0 1 {OH + mem.bit) = 0
SKTCLR fmem.bit 2 2 +S | Skip if (fmem.bit) = 1 and clear *4 (fmem.bit) = 1
pmem.@L 2 2 +S | Skip if (pmemna + LizbitiLre)) = 1 and clear *8 {pmem.@L) = 1
@H+mem.bit 2 2+ S | Skip if (H + mema.bit) = 1 and clear 1 | iOH+mem.bi) =1
AND1 CY, fmem.bit 2 2 CY « CY A (fmem.bit) 4
CY, pmem.@L 2 2 CY « CY A (pmemra + Lsabit{Lio))| *5
CY, @H+mem.bit 2 2 CY « CY A (H + memaa.bit) "1
OR1 CY, fmem.bit 2 2 CY « CY V {fmem.bit) *4
CY, pmem.@L 2 2 CY « CY V (pmemrz + La2.bit{Lria)}| *5
CY, @H+mem.bit 2 2 CY « CY V {H + memaa.bit) *1
XOR1 CY, fmem.bit 2 2 CY « CY " (fmem.bit) "4
CY, pmem.@L 2 2 CY « CY * (pmemyz + Laa.bit(Lio))| *5
cY, @H+mem.bit 2 2 CY « CY * {H + memso.bit) "1
44
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NEC

uPD750004, 750006, 750008

Mne-

Group K
monic

Operand

Bytes

Machin-
ing
cycie

Operation

Address-
ing area

Skip
condition

Branch BR

addr

- uPD750004
PC1iw0 « addr

The assembler selects the most
adequate instruction from BRCB
Icaddr or BR $addr.

« uPD750006, 750008
PCi2.0 « addr

The assembler selects the most
adequate instruction from BR
taddr, BRCB lcaddr, or BR $addr.

*6

laddr

* uPD750006, 750008
PCi12-0 « addr

*6

$addr

« uPD750004
PC110 « addr

« uPD750006, 750008
PCi2-0 « addr

*7

PCDE

- uPD750004
PC1-0 « PC11-s + DE

« uPD750006, 750008
PC11-0 « PCi2s + DE

PCXA

« uPD750004
PC11-0 « PCns + XA

= uPD750006, 750008
PCi2-0 & PCi2s + XA

BCDE

- uPD750004
PCrio « BCDENote 1

* uPD750006, 750008
PCi2-0 « BCDENote 2

*6

BCXA

- uPD750004
PCi10 « BCXANote 1

« yPD750006, 750008
PC12-0 «— BCXANote 2

*6

Notes 1. Set register B to 0.
2. Only the LSB is valid in register B.
3. The shaded portion is supported in Mk II mode only.
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NEC uPD750004, 750006, 750008

Machin-

Group Mne: Operand Bytes |ing Operation {Address- Skip L.
monic ing area | condition
cycle
Branch BRCB teaddr 2 2 * uPD750004 *8

PC1106 « caddrio

+ uPD750006, 750008

PCi2-0 « PCi2 + caddrire

Subrou-
tine
stack
control

CALLNets | {addr 3 3 » uPD750004 6
(SP - 3) « MBE, RBE, 0, 0

(SP — 4} (SP - 1) (SP — 2} « PCnic
PC11-0 « addr, SP ¢ SP -4

+ uPD750006, 750008

{SP - 3) « MBE, RBE, 0, PC1

{SP ~ 4) (SP -~ 1) (SP - 2) « PCn1a
PCi2-0 « addr, SP « SP -4

Note The shaded portion is supported in Mk Il mode only. The other portions are supported in Mk I mode

only.
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4#PD750004, 750006, 750008

PCi1-0 « (SP) (SP + 3) (SP + 2)

MBE, RBE, 0, 0+ (SP + 1), SP«SP + 4

» uPD750006, 750008

PC11-0 « (SP) (SP + 3) (SP + 2)
MBE, RBE, 0, PCiz2 « (SP + 1),
SP—SP+4

Machin-
Group Mnef Operand Bytes |ing Operation 'Addres& Skip
monic cycle ing area | condition
Subrou- | CALLFNote | (faddr 2 2 « uPD750004 *9
tne (SP - 3) + MBE, RBE, 0, 0
control (SP — 4} (SP - 1) {SP - 2} « PCniw
PCi1o « 0 + faddr, SP « SP - 4
- uPD750006, 750008
(SP - 3) « MBE, RBE, 0, PC12
(SP - 4) (SP - 1) (SP - 2) « PCi10
PC12-0 + 00 + faddr, SP « SP -4
RETNote 1 3 - uPD750004

Note The shaded portion is supported in Mk I mode only. The other portions are supported in Mk I mode
only.
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NEC uPD750004, 750006, 750008

M Machin- Address-| Ski
ne- i i ‘ P
o d B Operation
peran ytes |ing P ing area | condition

cycle

Group .
monic

Subrou- | RETSNote 1 3+S | *uPD750004 Uncondition
e . MBE, RBE, 0, 0 « (SP + 1)
control PC1io « (SP} (SP + 3} (SP + 2)
SPe SP+4

then skip unconditionally

+ nPD750006, 750008

MBE, 0, 0 « PCiz « (SP + 1)
PC110 « {SP) {SP + 3) (SP + 2)
SP—SP+4

then skip unconditionally

RETNote 1 3 . ;Qéthsoooi } Uncondition
MBE, RBE, 0, 0 « (SP + 1)

PC110 « (SP} (SP + 3) (SP + 2)
PSW « (SP + 4) (SP +5), SP« SP + 6
« uPD750006, 750008

MBE, RBE, 0, PC12 « (SP + 1)
PCri0 « (SP) (SP + 3) (SP + 2)
PSW « (SP + 4) (SP + 5), SP« SP + 6

Note The shaded portion is supported in Mk Il mode only. The other portions are supported in Mk I mode
only.
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Machin-
Group Mne- Operand Bytes |ing Operation {Address- Skip
monic cycle ing area | condition
Subrou- PUSH rp 1 1 {(SP-1)(SP-2) «rp, SPSP -2
tne BS 2 2 |(SP-1) « MBS, (SP-2) « RBS,
control SP«SP-2
POP rp 1 1 rp « {SP + 1}{SP), SP « SP + 2
BS 2 2 MBS « (SP + 1), RBS « (SP),
SP«SP+2
Interrupt | El 2 2 IME (IPS.3) & 1
control 1Eso0x 2 2 IExoo 1
DI 2 2 IME(IPS.3) «- 0
1E>00¢ 2 2 IE>xo0¢ « O
Input/ INNote A, PORTn 2 2 A « PORTn (n=0-8)
output XA, PORTn 2 2 | XA« PORTn+1,PORTh (n = 4,6)
OUTNets | PORTn, A 2 2 PORTn « A {n=2-8)
PORTn, XA 2 2 PORTn+1,PORTh « XA (n=4,6)
CPU HALT 2 2 Set HALT Mode (PCC.2 « 1)
control [ g1op 2 2 |Set STOP Mode (PCC.3 « 1)
NOP 1 1 No Operation

Note When executing the IN/OUT instruction, MBE must be set to 0 or MBE and MBS must be set to 1 and
15, respectively.
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NEC #PD750004, 750006, 750008

Machin-

Group Mne: Operand Bytes |ing Operation tAddress- Skip .
monic ing area | condition
cycle
Special SEL RBn 2 2 RBSe—nin=0-3)
MBn 2 2 MBS~ nin=40,1, 15}
GETINote | taddr 1 3 + uPD750004 *10

When the TBR instruction is used
When the TCALL instruction is used
{SP - 4) (SP - 1) {SP-2) « PCn10

(SP - 3) « MBE, RBE, 0, 0
PCns « (taddr)so + (taddr + 1)

SP~SP-4
"When an instruction other than the ’ Depends .....

TBR and TCALL instructions is used on the

Execution of (taddr)taddr + 1) referem.:ed

instruction instruction.

» uPD750006, 750008

When the TBR instruction is used

PC120 « (taddr)so + (taddr + 1)

When the TCALL instruction is used

(SP - 4) {SP = 1) (SP - 2) « PCna

(SP - 3) « MBE, RBE, 0, PC12

PCi2-0 « (taddr)eo + (taddr + 1)

SPSP-4

When an instruction other than the Depends

TBR and TCALL instructions is used on the

Execution of (taddr)(taddr + 1) referenced
instruction.

instruction

Note The shaded portion is supported in Mk Il mode only. The other portions are supported in Mk I mode
only. TBR and TCALL instructions are assembler pseudo instructions to define tables used for GETI
instructions.

50

B L427525 008b542 THO W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC

xPD750004, 750006, 750008

Machin-

- }-When the!TBR'in

Aer sy esraeny

PCrs

uction'is used |
PCrao o~ ltaddrles + (taddr+ 1) |

instructionisused | .

Group Mne-‘ Operand Bytes |ing Operation ‘.Address- Sk'r;. .
monic cycle ing area condition
Special | GETiNete | taddr 1 ‘3 . |-~ uPDT50006, 750008 *10

Note The shaded portion is supported in Mk Il mode only. The other portions are supported in Mk I mode
only. TBR and TCALL instructions are assembler pseudo instructions to define tables used for GETI

instructions.
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NEC #PD750004, 750006, 750008

11. ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Parameter Symbol Conditions Rated value Unit
Supply voltage Voo . -0.3to +7.0 v
Input voltage Vi Other than ports -0.3 10 Voo + 0.3 \

Ve Ports Built-in pull-up resistor -0.3 to Voo + 0.3 v
Open drain ~0.3t0 +14 \
Output voltage Vo -0.3 to Voo + 0.3 v
High-level output fom Each pin -10 mA
current All pins -30 mA
Low-level output loy Note Each pin Peak value 30 mA
current rms 15 mA
All pins Peak value 220 mA
rms 150 mA
Operatingambient | Ta -40 to +85 ‘C
temperature
Storage tempera- ™ -66 to +150 °C
ture

Note Calculate rms with [rms] = [peak value] xVduty.
Caution Absolute maximum ratings are rated values beyond which some physical damages may be caused
to the product; if any of the parametersin the table above exceeds its rated value even for a moment,

the quality of the product may deteriorate. Be sure to use the product within the rated values.

CAPACITANCE (Ta=25°C,Voo=0V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Input capacitance Cin f=1MHz 15 pF
Output capacitance Cour 0 V for pins other than pins to be 15 pF

- measured
1/0 capacitance Co 15 pF
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NEC uPD750004, 750006, 750008

CHARACTERISTICS OF THE MAIN SYSTEM CLOCK OSCILLATOR (Ta = ~40 “C to +85 “C)

Resonator Recommended Parameter Conditi Mi T i
e constant a onditions in. yp. | Max | Unit
Ceramic Voo =2.2to 55V Oscillator frequency (fxx) Not* 11 Voo = 2.7 to 55 V 1.0 8.0 | MHz
t
resonator | xt x| Voo=22t027V | 1.0 5.0 | MHz
a E Oscillation settling time Not® 2| After Voo reaches 4 ms
<1 l > Min. of the oscilla-
tion voltage range
Crystal Voo =27t0 55V Oscillator fraquency (fxx) Not* 1| 27V <Voo <55V | 1.0 60 | MHz
X1 X2 Voo = 2.7V 1.0 4.19 5.0 | MHz
o 'cz Oscillation settling time Not 2 [ voo - 5.0 V £10% 10 | ms
30 ms
External Voo=18to b5V X1 input frequency (fx} Nota 1 1.0 6.0 | MHz
clack xn__x X1 input high/low level width 83.3 500 | ns
{txn, ta)
UPDTAHCUO4

Notes 1. The oscillator frequency and X1 input frequency indicate only the oscillator characteristics. See the
item of AC characteristics for the instruction execution time.

2. The oscillation settling time means the time required for the oscillation to settle after Voo is applied
or after the STOP mode is released.

Caution When the main system clock oscillator is used, conform to the following guidelines when wiring
at the portions surrounded by dotted lines in the figures above to eliminate the influence of the
wiring capacity.

+ The wiring must be as short as possible.

- Other signal lines must not run in these areas.

« Any line carrying a high fluctuating current must be kept away as far as possible.

- The grounding point of the capacitor of the oscillator must have the same potential as that of
Vss. it must not be grounded to ground patterns carrying a large current.

« No signal must be taken from the oscillator.

53

M E427525 008LS54S5 75T WM

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC uPD750004, 750006, 750008

CHARACTERISTICS OF THE SUBSYSTEM CLOCK OSCILLATOR (Ta = —40 to +85 °C, Voo = 1.8 to 5.5 V)

Recommended s . .
Resonator constant Parameter Conditions Min. | Typ. | Max { Unit
Crystal Oscillator frequency (fxr) Note 1 32 132.768| 35 | kHz
L]
: ‘R
Em! mE Oscillat ing time Note 2
Q= N scillation settling time Voo = 5.0 V= 10% 1.0 2 s
LT —1—
External XT1 input frequency (fxr) Note 1 32 100 | kHz
clock XT1 XT2
Leave open ['yTs input high/low level width 5 15 Hus
{terw, txn)

Notes 1. The oscillator frequency and input frequency indicate only the oscillator characteristics. See the item
of AC characteristics for the instruction execution time.
2. The oscillation settling time means the time required for the oscillation to settle after Voo is applied.

Caution When the subsystem clock oscillator is used, conform to the following guidelines when wiring at
the portions of surrounded by dotted lines in the figures above to eliminate the influence of the
wiring capacity.

» The wiring must be as short as possible.

= Other signal lines must not run in these areas.

* Any line carrying a high fluctuating current must be kept away as far as possible.

* The grounding point of the capacitor of the oscillator must have the same potential as that of
Vss. It must not be grounded to ground patterns carrying a large current.

* No signal must be taken from the oscillator.

Whenthe subsystem clockis used, pay special attention to its wiring; the subsystem clock oscillator
has low amplification to minimize current consumption and is more likely to malfunction due to
noise than the main system clock oscillator.
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NEC #PD750004, 750006, 750008

RECOMMENDED PARAMETERS FOR THE OSCILLATION CIRCUIT

When a ceramic resonator is used for the main system clock (Ta = -40 to +85 “C)

Manufacturer Product name Oscillation frequency Recommended Oscillation voltage Remarks
: (MHz} circuit constant range
C1(pF) | C2(pF} | Min. (V] | Max. (V)
Murata Mig. | CSB1000JNot 1.00 100 100 28 5.5 Rd = 4.7 kQ
CSA2.00MG040 2.00 100 100 2.8
CST2.00MGo040 Incorporated | Incorporated 2.8
CSA4.00MG 4,00 30 30 2.8
CST4.00MGW Incorporated | Incorporsted 2.8
CSA4.00MGU 30 30 26
CST4.00MGWU Incorporated | Incorporatad 2.6
CSA4.19MG 4.19 30 30 2.8
CST4.19MGW Incorporated | incorporated 2.8
CSA4.19MGU 30 30 2.8
CST4.19MGWU Incorporated | incorporated 28
CSA6.00MGU 6.00 30 30 29
CST6.00MGWU Incorporated | Incorporated 29
CSA8.00MG 30 30 27
CST6.00MGW Incorporated | Incorporated 2.7
Kyocera KBR-1000F/Y 1.00 220 220 2.45 5.5
KBR-2.0MS 2.00 B2 82 25
PBRC 2.00A 82 82 25
KBR-4.0MSA 4.00 33 33 25
KBR-4.0MKS Incorporated | Incorporsted 2.5
PBRC4.00A 33 33 2.5
PBRC4.00B Incorporated | Incorporated 25
KBR-6.0MSA 6.00 33 33 25
KBR-6.0MKS Incorporsted | incomporated 25
PBRCE.00A 33 33 25
PBRC6.00B Incorporated | incorporated 25
TDK FCR2.0M3 2.00 33 33 22 55
FCR4.0M5 4.00 15 15 2.0
FCR4.19M5 4.19 ’ 15 15 2.2
FCR6.0M5 6.00 15 15 25
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NEC uPD750004, 750006, 750008

Note When the CSB1000J (1.00 MHz) manufactured by Murata Mfg. is used, a limiting resistor (Rd = 4.7 kQ)
is necessary {see the figure below). When one of other resonators is used, no limiting resistor is

required.

Recommended sample circuit for the main system clock when the CSB1000J manufactured by Murata Mtg.

is used

lx1 x2|

CSB100oJ Rd

o3

“ .I:_TL—T -
When a crystal is used for the subsystem clock
Manufacturer | Product name | Oscillation Recommended Oscillation Remarks
frequency (kHz) circuit constant voltage range
C3lpF} | CAlpF}| Rk | Min. (V) | Max. (V)
Kyocera KF-38G 32.768 10 33 220 2.7 5.5 Low-current-| Ta= 4010485 C
drain mode
1.8 55 Low-voltage
mode )
Daishinku DT-38 32.768 10 10 220 2.7 55 Low-current-| Ta=-101t0 460 T
drain mode
2.2 5.5 Low-voitage
mode
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NEC 4PD750004, 750006, 750008

DC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = 1.8 to 5.5 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Low-level output low Each pin 15 mA
current | All pins 150 | maA
High-level input Vim Ports 2,3, and 8 Voo =27to 55V 0.7Voo Voo v
voltage Voo=18t027V | 0.8Voo Voo | V

Ve [Ports 0, 1, 6, and 7 and RESET |Voo=2.7t055V 0.8Voo Voo v

Voo = 1.8t0 2.7 V 0.8Voo Voo v

Vins Ports Built-in pull-up resistor| Voo = 2.7 to 55 V 0.7Voo Voo \'}

4and§ Voo=18t027V |0.9Voo Voo v

N-ch open drain Voo =27t0 55V 0.7Voo 13 v

Voo = 1.8t0 2.7 V 0.9Voo 13 v

Vine X1, XM Voo-0.1 Voo \

Low-level input Vi Ports 2,5, and 8 Voo =2.7to 55V 0 0.3Voo v

voltage Voo = 1.810 27 V 0 0Veo |V

Vu2  [Ports 0. 1,6, and 7 and RESET |Voo=2710565V o 0.2Voo | V

Voo = 1.8t0 27V ] 0.1Voo v

Vns X1, XT1 0 0.1 \

High-lovel output voltage | Vou Ports 0,2,3,and 6to 8 low =-1 mA Vpo-0.5 \'

Low-level output | Vou Ports 0 and 2to 8 lou = 15 mA, Voo = 5.0 V 110% 0.2 2.0 v

voltage lou = 1.6 mA 0.4 v

Vouz SB0, SB1| N-ch open drain Pull-up resistor2 1k Q 0.2Voo v

High-level input lums Vi=Vpo | Otherthan X1 and XT1 3 uA

leakage current e X1, XT1 20 A

luna Vi=13V | Ports 4 and 5 (N<h open drain) 20 RA

Low-level input luet Vi=0V | Other than X1 and XT1 -3 pA

leakage current iz X1, XT1 20 uA

fus Ports 4 and 5 (N-ch open drain) -30 HA

When the input instruction is executed

High-level output | lwom Vo = Voo | Other than ports 4 and § 3 HA

leakage current lLomz Vo = 13 V| Pornts 4 and 5 {N<ch open drain) 20 HA

Low-level output | e Vo=0V -3 HA
leakage current

Built-in pull-up Rus Vi=0V | PortsOto3and6to8 50 100 200 kQ

resistor Ruz Ports 4 and 5 15 | 30 | 60 | k
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NEC #PD750004, 750006, 750008

Parameter |Symbol Conditions Min. Typ. | Max. Unit
Powersupply | ioor 6.00 Voo = 5.0 V £10%Note 3 1.9 6.0 mA
currentNote 1 MHzNote 2

crystal Voo = 3.0 V £10%Note 4 0.4 1.3 mA
resonance
loz  [aq _ 2. | HALT mode | Voo = 5.0£10% 720 | 2100 HA
22pF Voo = 3.0 V£10 % 270 | 800 | pA
Ioo1 4.19 Voo = 5.0 V £10%Nete 3 15 4.0 mA
MHZN"" 2
crystal Voo = 3.0 V £10%;Note 4 0.25 | 0.75 mA
resonance
iz [oq oo |HALT mode | Voo =5.0V110% 700 | 2000 HA
22 pF Voo = 3.0 V £10% 230 | 700 | pA
ooz |32.768 | Low-voltage | Voo = 3.0 V+10% 12 35 HA
kHzNote § | e
crystal Voo = 2.0 V £10% 45 12 HA
resaonance
Voo =30V Ta=25°C 12 24 HA
Low-current- | Voo = 3.0 V £10% 6 18 HA
drain mode |\ 30V Tas=25°C 6 12 A
loos HALT mode | Low wvoit- | Voo = 3.0 V £10% 8.5 25 HA
age mode|y, . _20v+10% 3 9 HA
Voo = 3.0V Ta=25°C 8.5 17 MA
Low-cur- (Voo =3.0 V+10% 35 12 HA
rent-drain
mode Voo = 3.0V Ta=25°C 3.5 7 HA
loos [XT1=0V|Voo=50V=10% 0.05 10 A
sTOP
mode Voo = 3.0 V +10% 0.02 5 MA
Ta=25°C 0.02 3 HA

Notes 1. This current excludes the current which flows through the built-in pull-up resistors.
2. This value applies also when the subsystem clock oscillates.
3. Value when the processor clock control register (PCC) is set to 0011 and the uPD750008 is operated
in the high-speed mode
‘4. Value when the PCC is set to 0000 and the uPD750008 is operated in the low-speed mode
5. This value applies when the system clock control register {SCC) is setto 1001 to stop the main system
clock pulse and to start the subsystem clock pulse.
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NEC uPD750004, 750006, 750008

AC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = 1.8 to 5.5 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
CPU clock cycle tor Operated by main | ypo = 27t055V | 0.67 64 us
timeNot® 1 (minimum system clock puise
instruction execution 0.85 64 B
time = 1 machine cycle) Operated by subsystem clock puise 114 122 125 us
TI0 input frequency fn Voo =27to b5V 0 1 MHz
0 275 kHz
TI0 input high/low level | tmn, Voo=27t0o 55V 0.48 us
width tr 18 o
Interrupt input high/low | tints, INTO Note 2 us
level width ™ INT1, INT2, and INT4 10 us
KRO to KR7 10 us
RESET low level width | tas 10 us
Notes 1. The cycle time of the CPU clock (&) tev v Voo
{minimum instruction execution time) {Main system clock in operation)

depends on the connected resonator

frequency, the system clock control % i L
register (SCC), and the processor clock ¥ ¥ FY F x ¥ x X ¥
control register {PCC).
. . 5
The fig.ure on the right slfie.shows the Operation guaranteed range
cycle time tcv characteristics for the 4
supply voltage Voo during main system T 5
clock operation. i
2. This value becomes 2tcy or 128/fx ac- E
cording to the setting of the interrupt % 2
mode register (IM0). g—
1
\,
N
\‘
0.5
0 1 2 3 4 S [

Power supply voltage Voo [V]
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NEC 1PD750004, 750006, 750008

Serial transfer operation

Two-wire and three-wire serial |/O modes (SCK ... Internal clock output):

Parameter Symbol Conditions Min. Typ. Max. Unit

SCK cycle time txevt Voo =27t0 885V 1300 ns

3800 ns
sCK high/low level txe Voo =27t055V txer1/2 - 50 ns
width i won/2 - 50 -
Si setup time taxa Voo =27t055V 180 ns
{referred to SCKT) 500 .
Sl hold time__ txsn Voo=27to85V 400 ns
{referred to SCKT) 800 .
Delay time from txsoy R=1kQ Voo =27t055V 0 250 ns
SCKI to SO output C = 100 pFNote o 1000 s

Two-wire and three-wire serial 1/O modes (SCK ... External clock input):

Parameter Symbol Conditions Min. Typ. Max. Unit

SCK cycle time teoz | Voo=27t0 55V 800 ns

3200 ns
SCK high/low level taz Voo= 27to 55V 400 ns
width taz 1600 s
Sl setup timg__ taiz Voo = 2.7 to 55 V 100 ns
(referred to SCKT) 150 ns
S| hold time__ trsz Voo = 2.7to 55V 400 ns
(referred to SCKT) 600 s
Delay time from txsoz R=1kQ Voo=27to 55V [} 300 ns
SCK! to SO output C = 100 pFNots o 1000 e

Note R and C are the resistance and capacitance of the SO output line load respectively.
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NEC 1PD750004, 750006, 750008

SBl mode (SCK ... Internal clock output {master)}:

Parameter Symbol Conditions Min. Typ. Max. Unit
§CK cycle time teen | Voo =27to b5V 1300 ns
3800 ns
SCK high/low level twy | Voo=271055V txevy/2 - 50 ns
width txia o2 - 50 ns
SB0/SB1 setgg_t_ime tsncs Voo =27t0 55V 150 ns
(referred to SCKT) 500 s
SBO/SB1 hold time txan trovy/2 ns
(referred to SCKT)
Delay time from SCK{ | taos | R=1k Voo=271t055V 0 250 ns
to SBO/SB1 output C = 100 pFNote o 1000 s
FromSCKT 10 SBO/SB1L|  txsa txevs ns
From SBO/SB1.to STKJ| tesax txeys ns
SB0/SB1lowlievel width|  tss. txevs ns
SB0/SB1 high level tann txcva ns
width
SBl mode (SCK ... External clock input (slave)):
Paramaeter Symbol Conditions Min, Typ. Max. Unit
5CK cycle time txeva Voo=27t055V 800 ns
3200 ns
SCK high/low level tas Voo =27t055V 400 ns
width tou 1600 ns
SB0/SB1 set_tﬁime toncs Voo =271t055V 100 ns
(referred to SCKT) 150 ns
SB0/SB1 hold time ticsie trory/2 ns
{referred to SCKT)
Delay time from SCKl | tao: | R=1k Voo = 2.7 to 5.5 V 0 300 ns
to SB0/SB1 output C = 100 pFNote 0 1000 s
FromSCKTto SBO/SB1L|  txse trovs ns
FromSBO/SB1lto SCK| tsa txeva ns
SB0/SB1lowlevel width| tsaL txevae ns
SB0/SB1 high level tsan ' trove ns
width

Note R and C are the resistance and capacitance of the SBO/SB1 output line load respectively.
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NEC 1PD750004, 750006, 750008

AC Timing Measurement Points (Excluding X1 and XT1 inputs)

Ve Measurement <: Vin
i Neee points Vi

Note See DC CHARACTERISTICS for the values of Vin and V.

Clock Timing
1/x »!
b
. \ Voo- 0.5V
X1 input 04V
1/ |
B
i \ Voo-0.5V
input 0.4V
TI0 Timing
1fn |
tne | trom J
TIO S
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NEC 1PD750004, 750006, 750008

Serial Transfer Timing

Three-wire serial /O mode:

ke

e ) txmt |

=\

Si input data

SO Output data X

Two-wire serial I/0 mode:

s\ Z’_—J\

[ ts2 txsi2
SBO and SB1
K
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Serial Transfer Timing

Bus release signal transfer:

1 txevs
txcra
ta 3
taa Tema
SCK
xs8 tsaL ts8 58K g,'s ttg:
$B0 and SB1 /
s
tesoe ]
Command signal transfer:
| txcva
txcva
tas o
tas txra
SCK
s s toe T teu —-l
SBO and SB1 / I?(
oo
trxsoe 1
Interrupt Input Timing
I - ! LT |
INTO, INT1, INT2
and INT4
KRO-KR7
RESET Input Timing
1 tRsL I
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DATA HOLD CHARACTERISTICS BY LOW SUPPLY VOLTAGE IN DATA MEMORY STOP MODE
{Ta = —40to +85 °C)

Parameter Symbol Conditions Min. Typ. Max. Unit

Release signal setting time tsaeL 0 us
Oscillation settling timeNote 1 twar  |Release by RESET Note 2 ms
Release by interrupt request Note 3 ms

Notes 1. CPU operation stop time for preventing unstable operation at the beginning of oscillation.
2. Select either 2V7/fxx or 2'5/xx with the mask option.
3. This value depends on the settings of the basic interval timer mode register (BTM) shown below.

Wait time

BTM3 BTM2 BTM BTMO {Values at fux = 4.19 MHz in parentheses)

— 0 0 0 2%/ixx (approx. 250 ms)
—_ 0 1 1 27/fxx (approx. 31.3 ms)
— 1 0 1 2%fxx {approx. 7.82 ms)
— 1 1 1 29/fxx (approx. 1.95 ms)

Data Hold Timing {STOP Mode Release by RESET)

Internal reset operation

| HALT mode
] 1
4% STOP mode 2 L Operation
mode
|e———— Data hold mode —————
Voo
Vooor
tSREL
e
STOP instruction execution
y
RESET Z
7
twarr
Data Hold Timing (Standby Release Signal: STOP Mode Releasa by Interrupt Signal)
HALT'mode
-4 STOP mode L Operation
mode
te—— Data hold mode —————

Voo Vpoor tsne

!——L—

STOP instruction execution
. 4
Standby release signal
{interrupt request)
twaT
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12, CHARACTERISTIC CURVE {REFERENCE VALUES)

10

5.0

1.0

0.5

0.1

Supply current loo (mA)

0.05

0.01

0.005

0.001

66

oo vs Voo (When the main system clock is operating at 6.00 MHz with a crystal)

(Ta = 25 *C)

. PCC =0011

-~

|
PCC = 0010
// |

/ / PCC = 0001
— //' // e~ ~_Main system clock ]
HALT mode + 32 kHMz oscillation .
A A
A AT

\
NN
\

Subsystem clock operating mode _|

—7 (S0S.1=0)

// Main system clock

’d STOP mode + 32 kHz oscillation, ]
A and subsystem clock HALT mode _|
// (SOS. 1x0) )
Subsystem clock operating mode
/ (S0S.1=1)
Subsystem clock HALT mode
/A/f 7 (s0s.1=1) —
) /
Z V.4
yr AN 4
Vo ARYV4 4
Y/ A. 4
AR AW —
/ )4 [ xi x2 xr1 xa
Crystal Crystal
6.00 MHz RImen s3I0k __|
22 pF == 22 pF 22 pF 22 pF —
p T P T -r P! -r P
”r ™
2 3 4 5 6 7 8

Supply voltage Voo (V)
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Supply current oo (mA)

Power ed by | Cni ner.

10

5.0

1.0

0.5

0.1

0.05

0.01

0.005

0.001

ioo vs Voo (When the main system

clock is operating at 4.19 MHz with a crystal)

Ta=25C)
|~ pec=oon
|
|~ Pec-ooo
P - PCC=0001
o PCC = 0000
// // > 22 Main system clock —
Prd 7 HALT mode + 32 kHz oscillation]
| LA
// 1;/;//
///
Subsystem clock operating mode ]
{S0S.1=0)
Main system clock 1
- STOP mode + 32 kHz oscillation,
]/ and subsystem clock HALT mode _|
{S0S.1=0)
A
// Subsystem clock operating mode
/, » {SOS.1=1) B
Subsystem clock HALT mode
(SOS.1=1)
/| ] /
z 17 .4 .
, Y 7 7
/s Z1 7 p.d
L/ yrd
/ / ]
/ Lx x2_xm__x2] ]
// Crystal Crystal
4 419MH RS B
22 pF 22pF 22 pF 2pF —
P T p T T p -r P
”r ™
1 2 3 4 5 [¢] 7 [}

Supply voltage Voo (V)
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NEC uPD750004, 750006, 750008

13. PACKAGE DRAWINGS

Package drawings of mass-produced products {1/2)

44 PIN PLASTIC QFP ((J10)

1ARABRARRE
3 | 77§E detail of lead end
I — 7
== = ] d
= O == ) :
.:_E'-E(ﬂ , i =
LD

¢ wEl® [4]

P44GB-80-3B4-2

NOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm (0.006 inch] of its true position (T.P.) at A 13.620.4 0.535:334
maximum materisi condition. B 10.020.2 0.394+3:3%8

c 10.0=0.2 0.394*39%8

D 13.620.4 0.535°3513

F 1.0 0.039

G 1.0 0.039

H 0.3520.10 0.014:35%4

I 0.15 0.006

J 0.8 (T.P.) 0.031 (T.P.)

K 1.820.2 0.07125:0%8

L 0.80.2 0.031:3:3%

M 0.15:3.32 0.006-3:38

N 0.12 0.005

P 2.7 0.106

a 0.120.1 0.004+0.004

s 3.0 MAX. 0.119 MAX.

Caution The ES version is different from the corresponding mass-produced products in shape and material.
See “ES package drawings."
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NEC 4#PD750004, 750006, 750008

Package drawings of mass-produced products (2/2)

42PIN PLASTIC SHRINK DIP (600 mil)

42 : 22
aininininisisisinininisinisiaisinininials

N
7

I?ILII_ILILIL.ILII.JLILJL.II_ILILJL.ILH_ILILII_IH

A

NOTES ITEM MILLIMETERS INCHES

1) Each lead centeriine is located within 0.17 mm (0.007 inch) of A 39.13 MAX.  1.541 MAX.
its true position (T.P.) at maximum material condition. B 1.78 MAX. 0.070 MAX.
. c 1.778 (T.P.)  0.070 (T.P.)
2) ltem "K" to center of leads when formed parallel. b 0.5020.10 0'020:8:883
F 0.9 MIN. 0.035 MIN.
G 3.210.3 0.12610.012
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX. -
K 15.24 (T.P.) 0.600 (T.P.)
L 13.2 0.520
™ 0253302 0.010*3:383
N 0.17 0.007
R 0~15° Q~15°
P42C-70-500A-1

Caution Theshape and material of the ES version are the same as those of the corresponding mass-produced
products.

69

M L4y27525 008LSEL 972 W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



ESS&D SR

ESAB44E > - €57 I v JQFP HH:E (EXE) (B mm)

11.43
[ 8.0 |
7 ﬂ i

f————— T Wa
— | ]
] —]
e P
— —_— S )
] —_——} < =
= | === -
—— —
= —— —_—
[—— —_—]
— Q Jj A

12 22 ) U

4

(Eam)

EEEIH
1. TELORRE, 480 vy 7EEREATUSITECOEBOSHE LTS,
2. XFN - Foy TRITELEERENTEY, Vss (GND) LANEZHETOTERLTLLE L,
3. Y- FEBOUMMISTEXRINTOERLANT, V- FRIREIATVEEA,
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NEC pPD750004, 750006, 750008

ES package drawing

Cautions 1. Find the location of pin 1 by checking the lacation of pin 17, which is connected to the matal
cap.
2. The metal cap is connected to pin 17. The electrical level of the metal cap is Vss (GND).
3. Theleadlsngth has not been specified because leads are cut without any detailed specifications.
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NEC uPD750004, 750006, 750008

14. RECOMMENDED SOLDERING CONDITIONS

The uPD750004, uPD750006, and uPD750008 should be soldered and mounted under the conditions
recommended in the table below.

For detail of recommended soldering conditions, refer to the information document SMD Surface Mount
Technology Manual (IE-1207).

For soldering methods and conditions other than those recommended below, contact our sales personnel.
Table 14-1 Surface Mounting Type Soldering Conditions

UPD750004GB-xx-3B4 : 44-pin plastic QFP (10 x 10 mm)
pPD750006GB-xxx-3B4 : 44-pin plastic QFP (10 x 10 mm)
uPD750008GB-xxx-3B4 : 44-pin plastic QFP (10 x 10 mm)

Soldering . oo Recommended
Method Soldering Conditions Condition Symbol

Infrared reflow | Package peak temperature: 235 °C IR35-00-2

Duration: 30 sec. max. {at 210 °C or above)

Number of times: Twice max.

< precautions>

{1) The second reflow should be started after the first reflow device tempera-
ture has returned to the ordinary state.

(2) Flux washing must not be performed by the use of water after the first
reflow.

VPS Package peak temperature: 215 °C VP15-00-2

Duration: 40 sec. max. (at 200 °C or above)

Number of times: Twice max.

< precautions>

{1) The second reflow should be started after the first reflow device tempera-
ture has returned to the ordinary state.

(2) Flux washing must not be performed by the use of water after the first
reflow.

Wave Solder bath temperature: 260 °C max. WS60-00-1
soldering Duration: 10 sec. max.

Number of times: Once

Preliminary heat temperature: 120 °C max. (Package surface temperature)

Partial heating | Terminal temperature: 300 °C max. Duration: 3 sec. max. {per device side} —_
method

Caution Use of more than one soldering method should be avoided (axcept for partial heating method).
Table 14-2 Insertion Type Soldering Conditions
UPD750004CU-xx<x : 42-pin plastic shrink DIP {600 mil)

uPD750006CU-x0¢x : 42-pin plastic shrink DIP (600 mil)
#PD750008CU-0c< : 42-pin plastic shrink DIP {600 mil)

Soldering Method Soldering Conditions
Wave soldering (terminal only) Solder bath temperature: 260 °C max., Duration: 10 sec. max.
Partial heating method Terminal temperature: 300 °C max., Duration: 3 sec. max. (for each pin)

Caution Apply wave soldering to terminals only. See to it that the jet solder does not contact with the chip
directly.
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uPD750004, 750006, 750008

APPENDIX A FUNCTIONS OF THE 4PD75008, uPD750008, AND uPD75P0016

(1/2)
Item uPD75008 uPD750008 nPD75Po01gNote
Program memory Masked ROM Masked ROM One-time PROM
0000H - 1F7FH 0000H - 1FFFH 0000H - 3FFFH
(8064 x 8 bits) (8192 x 8 bits) (16384 x 8 bits)
Data memory 000H - 1FFH
{512 x 4 bits)
g When selecting the main » 0.85, 191,153 us » 0.95, 1.91, 3.81, 15.3 us {when operating at 4.19 MHz)
6 = | system clock {when operating at = 0.67, 1.33, 2.67, 10.7 us (when operating at 6.0 MHz)
S5 4,19 MHz)
E § When selecting the subsys- | 122 us (when operating at 32.768 kHz)
5 | tem clock
20 pins {SDIP) NC IC Vrr
_5 38 pins (QFP)
g | 24 pins (SDIP) P21 P21/PTO?1
& [ 42 pins (QFP)
£ | &-9 pins (SDIP) P33 - P30 P33/MD3 - P30/MDO
23-26 pins (QFP)
SBS register Not provided Provided | SBS.3 = 1: Mk I mode selection
S$BS.3 = 0 : Mk IT mode selection
-
& | Stack area 000H - OFFH nOOH - nFFH (n = 0, 1)
7]
Stack operation for a 2-byte stack Mk I mode: 2-byte stack
subroutine call instruction Mk II mode: 3-byte stack
BRA laddr Not available Mk 1 mode: Not available
CALLA laddr Mk II mode: Available
MOVT XA, @BCDE Available
< MOVT XA, @BCXA
‘£ | BRBCDE
£ | BRBCXA
[7]
= | CALL taddr 3 machine cycles Mk I mode: 3 machine cycles, Mk Il mode: 4
. machine cycles
CALLF addr 2 machine cycles Mk I mode: 2 machine cycles, Mk II mode: 3
machine cycles
Timer 3 chan- |- Basic interval | 4 chan- | « Basic interval/watchdog timer
nels timer nels » Timer/event counter
+ Timer/event » Timer/counter
counter « Clock timer
* Clock timer
Clock output (PCL) * @, 524, 262, 65.5 kHz « &, 524, 262, 655 kHz
(when the main system {when the main system clock operates at 4.19 MHz)
clock operates at 4.19 * @, 750, 375, 93.7 kHz
MHz) {when the main system clock operates st 6.0 MHz)
BUZ output » 2 kHz » 2, 4,32kHz
{when the main system clock operates at 4.19 MHz)
» 2.86,5.72, 45.8 kHz
(when the main system clock operates at 6.0 MHz)

Note Under development
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(2/2)

Item

#PD75008 |

uPD750008 ]

uPD75P0016Note

Serial interface

3 modes supported

- Three-wire serial I/O mode: First transferred bit switchable between the LSB

and MSB
« Two-wire serial /0 mode
» SBl mode

.. | Feedback resistor cut flag Can incorporate feedback | Incorporated
-93 (S05.0) resistors that are specified
g with the mask option.
8 Sub-oscillator current cut Not provided incorporated
@ | fiag (sOS.1)
Register bank selection register Not provided Provided
(RBS)
Standby release with INTO Disable Enable

Number of vectored interrupts

External: 3, internal: 3

External: 3, internal: 4

Processor clock control register

Available when PCC is 0,
2,0r3

Available when PCCis0to 3

Operating power supply

27060V

22t055V

Operating ambient temperature range

—40 to +85 °C

Package

» 42-pin plastic shrink DIP {600 mil)
+ 44-pin plastic QFP (10 x 10 mm)

Note Under development
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APPENDIX B. DEVELOPMENT TOOLS

The following development tools are provided for developing systems including the uPD750008:

IE-75000-RNote 1 In-gircuit emulator for the 76XL series
IE-75001-R
§ IE-75300-R-EMNote 2 Emulation board for the IE-75000-R and IE-75001-R
g EP-75008CU/GB-R Emulation probe for the uPD750004CU/GB, uPD7500006CU/GB, and uPD750008CU/GB.
I
PG-1500 PROM programmer
PA-75P008CU PROM programmer adapter for the uPD75P0016CU/GB. Connected to the PG-1500.
IE control program Host machine
» PC-9800 series (MS-DOS™ Ver. 3.30 to Ver. 5.00ANote 3)
[ -
5 PG-1500 controller | . 18M PC/AT™ series (See “OS for IBM PC.")
£ RA75X relocatable
@ | assemblerNote 4
DF750008 device file

Notes 1. Maintenance service only
2. Under development

3. MS-DOS versions 5.00 and 5.00A provide a task swap function. This function, however, does not

work with these software packages.

4. In the 75XL series, use the relocatable assembler common to the series together with a device file
of each model. Use the DF750008 device file for the uPD750008 sub-series.

Remark For third-party development tools, refer to the 75XL Series Selection Guide (IF-382).

OS for IBM PC

The following operating systems are supported for IBM PCs.

0s Version
PC DOS™ Ver. 3.1 to Ver. 6.3, J6.1/vNots t5 jg 3/vNote
MS-DOS Ver. 5.0 to Ver. 6.2, 5.0/VNot 1o g.2/yNote
IBM DOS™ J5.02/vNote

Note English mode only

Caution Versions 5.00 and after of sach operating system provide s task swap function. This function,

however, does not work with these software packages.
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APPENDIX C. RELATED DOCUMENTS

Refer to the following documents together with this manual.

The numbers listed in the tables are document numbers.

Some related documents may be preliminary versions. Note that, however, what documents are prelimi-
nary is not indicated in'this document.

Documents related to devices

Document No.

Document name
Japanese English

User's Manual IEU-884 -
(To be released soon)

75XL Series Selection Guide IF-382 -

Documents related to development tools

Document No.
Document name Japanese English
|E-75000-R/IE-75001-R User's Manual EEU-846 EEU-1416
@ | IE-75300-R-EM User's Manual EEU-951 EEU-1493
.:3: EP-75008CU-R User's Manual EEU-698 EEU-1317
é EP-75008GB-R User's Manual EEU-698 EEU-1305
PG-1500 User's Manual EEU-651 EEU-1335
o | RA75X Assembler Package User's Manual Operation EEU-731 EEU-1346
Z Language EEU-730 EEU-1363
[=]
“ | PG-1500 Controller User's Manual EEU-704 EEU-1291
Other documents
Document name Document No.
Japanese English
Package Manual IEI-635 IE}-1213
SMD Surface Mount Technology Manual |IEI-616 IEI-1207
Quality Grades on NEC Semiconductor Devices IEI-620 1EI-1209
Guide to Quality Assurance for Semiconductor Devices MEI-603 MEI-1202

Caution The above documents may be revised without notice. Use the latest versions when you design
application systems.
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