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Description

The uPD8748H and uPD8749H are part of the uPD8048
family of single-chip 8-bit microcomputers. They are
high-speed NMOS processors that function efficiently
in control and arithmetic applications. The flexible
instruction set allows you to directly set and reset
individual data bits within the accumulator and the 1/O
ports. The variety of branch and table look-up
instructions simplifies the implementation of standard
logic functions.

The instruction set is made up of one- and two-byte
instructions. Over 70% are single-byte instructions.
Instruction execution requires only one or two cycles.
Over 50% require a single cycle.

The uPD8748H/49H function as stand-alone
microcomputers. You can expand their function with
standard 8080A/8085A peripherals and memories. They
each contain 1024 x 8 bits (uPD8748H), or 2048 x 8 bits
(uPD8749H) of ROM program memory, 64 x 8 bits
(uPD8748H), or 128 x 8 bits (uPD8749H) of RAM data
memory, 27 1/O lines, an 8bit internal timer/event
counter, oscillator, and clock circuitry.

The uPD8748H/49H differs from the uPD8048/49 in that
they have 1K (uPD8748H) or 2K (.PD8749H) of on-board
EPROM. This is useful in preproduction or prototype
applications where the software is not complete or in
system designs in quantities that do not require a mask
ROM. See the uPD8048H/8035HL or uPD8049H/8039HL
data sheets for more information.

Features

Low programming voltage (21V)

uPD8748H is fully compatible with 8048/8748/8035
uPD8749H is fully compatible with 8049/8749/8039
NMOS silicon gate technology

Single +5V supply

1.36us instruction execution time

96 instructions; 70% single byte

Internal timer/event counter

1024 x 8 EPROM program memory (uPD8748H only)
2048 x 8 EPROM program memory (uPD8749H only)
64 x 8 byte RAM data memory

Single interrupt level

27 1/Olines

Internal clock generator

8-level stack

Compaitible with 868GA/8085A peripherals
Available in one-time-programmable plastic
package
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49-000468A
Ordering Information
Part Max Frequency
Number Package Type of Operation
uPD8748HC 40-Pin plastic DIP 11 MHz
uPD8748HD 40-Pin cerdip with quartz window 11 MHz
uPD8749HC 40-Pin plastic DIP 11MHz
uPD8749HD 40-Pin cerdip with quartz window 11MHz

Pin Identification

No. Symbol Function
1,39 10, T Testable inputs 0 and 1
2,3 XTAL1, XTAL2 Crystal inputs
4 RESET System reset input
5 SS Single step input
6 iNT Interrupt input
7 EA External access input
8 RD Read strobe output
9 PSEN Program store enable output
10 WR Write strobe output
1 ALE Address latch enable output
12-19 Do-D7 8-bit bidirectional port
20 Vss Ground
21-24, 35-38 P2g-P2; 8-hit quasibidirectional port 2
25 PROG Program puise input during
EPROM prograrmming cutput
when interfacing to 8243
26 Vpp Programming power supply
27-34 P1o-P17 8-bit quasibidirectional port 1
40 Vee Primary power supply
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Pin Functions

T0,T1 (Testable inputs 0 and 1)

TO uses the conditional transfer functions JTO and
JNTO; T1 uses JT1 and JNT1 to branch on condition of
the external pin level. The ENTO CLK instruction allows
TO to output, the internal state clock (CLK). Use the
STRT CNT instruction to use T1 as the timer/counter
input source.

XTAL1, XTAL2 (Crystal inputs)

XTAL1 and XTAL2 are two sides of the crystal input for
an external oscillator or frequency (non-TTL compatible

ViH)-

RESET (Reset)

Active low input for processor initialization. RESET is
also used for PROM programming verification and
power down (non-TTL compatible V|y).

SS (Single step)

Active low single step input. SS and ALE allow the
processor to single step through each instruction in
program memory.

INT (Interrupt)

Active low interrupt input. INT starts an interrupt if an
enable interrupt instruction has been executed. RESET
disables the interrupt. You can test INT with a
conditional jump instruction.

EA (External access)
A logic 1 at the EA input tells the processor to perform
all program memory fetches from external memory.

RD (Read strobe)

Active low read strobe output. RD pulses low when the
processor performs a bus read. RD also enables data
onto the processor bus from a peripheral device and
functions as a read strobe for external data memory.

PSEN (Program store enable)
Active low program store enable output. PSEN
becomes active only during external memory fetches.

WR (Write strobe)

Active low write strobe output. WR pulises low when the
processor performs a bus write. WR also functions as a
write strobe for external data memory.

ALE (Address latch enable)

Once each cycle, the falling edge of ALE latches the
address for external memory or peripherals. You can
also use ALE as a clock output.

Do-D7 (8-bit bidirectional bus)

The RD and WR strobes allow you to perform
synchronous reads and writes on this port. The
contents of Dg-D7 can be latched in static mode. During
an external memory fetch, Dg-D7 holds the LSBs of the
program counter. PSEN controls the incoming
addressed instruction. Dg-D7 also holds address and
data information for external RAM data store
instruction (controlled by ALE, RD, and WR).

Vgs (Ground)
Ground.

P29-P2; (Port2)

Port 2 is one of two 8-bit quasibidirectional ports.
P2¢-P23 hold the four MSBs of the program counter for
external data memory fetches; P24-P27 hold data.
P20-P23 are also used as a 4-bit |/O bus for the uPD8243
1/0 expander.

PROG (Program pulse)

Apply a +18V pulse to the PROG input to program the
uPD8748H. You can also use PROG as an output strobe
for the uPD8243.

Vpp (Programming power supply)

Vpp must be +21V to program the uPD8748H or +5V
for the ROM and PROM versions for normat operation.
P1o-P17 (Port1)

Port 1 is one of two 8-bit quasibidirectional ports used
for external data memory fetches.

Vcc (Power supply)

Vcc must be +5V to program and operate the
uPD8748H.
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Block Diagram

—
Power Supply
1 Voo 1 Vee 1 Vss
Resident Program Memory
Program +5V Ground [
8 ROM EPROM ) )
Supply 1024 x 8 (:PDB748H only) E;gf:,‘j‘;;‘;g:,‘,’,‘:;‘:’.‘:‘,
2048 x 8 (.PD8749H only)
Oscillator BU:OB"U;'EY
Decode 8
Port2 Latch{low4) | Port2 )
and 110 Expander Latch 8 H‘%’::n‘::?;;m 2 I s LF:;’WP1 Sroaron Bus Buffer I
Port (High 4) Lower Program Cuunlar?ﬁmp Port 0
I R I R . Pc':‘?;?:: Status Word Register
L_._ Bus
Timer and 8 Bit Internal Bus Bu";, 8
Event Counter L:rl‘ch I
I I s
o] [Remra] [[roe ] | lroommomme | ]
ister
Register 1
Accumulator - le— TESTO Register 2
Latch Arithmetic le— TEST1 Register 3
|=— INT Register 4
™ l«— FLAGO Register 5
Cog\':v::: a f=— FLAG 1 § Register 6
Logic le— Timer Flag é Register 7
}«— Carry B-Leyel Stack
e ACC {variable word tength)
Opti_onal Second
l~— ACC Bit Test Register Bank
Data Store
Control and Timing N Resident Data Memory RAM
iNT RESET PROG EA XTAL1 XTAL2 ALE PSEN S§S RD WR ((12;* 88 u';%%'{,z::':‘?))
I x8u y)
initislize | CPU/Memory Address ! Single I T
Separate . Latch Step A
Interrupt  pREM /Expander Ostil"l:'lov/ Sér:g:/ mu:rr;\ Rgzdo ;ver:e
Strob Clock Enable
49-0004698
Absolute Maximum Ratings DC Characteristics
Ta=25°C Tao=0°Cto +70°C,Vcc=Vpp = +5V +10%, Vg =0V
Operating temperature, Top 0°Cto +70°C Limits Test
Storage temperature, Tsy —65°C to +150°C Parameter Symbol Min Typ Max  Unit Conditions
Input fow voltage Vi -05 0.8 \Y
Output voltage, V. -0.5Vto +7.0V
p ge. Vo (except XTAL1,
Input voitage, Vy -0.5Vto +7.0V XTAL2, RESET)
Power supply voltages. Vog. Vop —0.5Vio +7.0V Input fow voltage Vi 4 _05 0.6 v
Comment: Exposing the device to stresses above those listed in (XTAL1, XTAL2,
Absolute Maximum Ratings could cause permanent damage. The RESET)
device is not meant to be operated under conditions outside the limits input high voltage Vix 20 Vee v
described in the operational sections of the specification. Exposure to (except XTALT,
absolute maximum rating conditions for extended periods may affect XTAL2, RESET)
device reliability. -
input high voltage Vin1 3.8 Vee v
(XTAL1, XTAL2.
RESET)
Output low VoL 0.45 V. lgL=2.0mA
voltage (Bus)
Outputlow Vot 0.45 V g =1.8mA
voltage (RD, WR,
PSEN, ALE)
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DC Characteristics (cont) AC Characteristics
Ta=0°Cto +70°C,Vcc=Vpp= +5V£10%, Vgg =0V Ta=0°Cto +70°C,Vgc=Vpp= +5V=10%,Vgg =0V
Limits Tost Limits Test
Parameter Symbol Min Typ Max Unit Conditions Parameter Symbol Min Typ Max Unit Conditions
Output low VoL2 0.45 V. lgL=1.0mA Read, Write, and Instruction Fetch —
voltage (PROG) External Data and Program Memory
Output low VoLs 0.45 V. lgL=1.6mA ALE pulse width 1) 150 ns (1,3)
voltage (aif other Address setup  ta 70 ns 1,3)
outputs) before ALE
Outputhigh — Vou 24 V' o= —400uA Addresshold  tn 50 ns (1,3)
voltage (Bus) after ALE
Outputhigh - Vour 24 V' low=-1004A Controlpulse  tog; 480 ns (1.3)
voltage (RD, WR, width (RD, WR)
PSEN, ALE
) Control pulse toce 350 ns (1, 3)
Output high Vo2 2.4 V  lgy=—40uA width (m)
voltage (all other
0U(DE1S§ VDV%a setup before tpw 390 ns (1, 3)
Input leakage I =10 uA Vgs <V < Voo
current (T1, INT) VEV@RF hold after  twp 40 ns (1,2,3)
Input leakage Iii -500 pA Vgg+0.45V -
current (P1g=P17. <Vi<Vee Cycle time toy 138 B0 ws
P2g-P27. EA, SS) Data hoid after  tpr 0 10 ns (1,3)
Output leakage Lo +10  pA Vgg+0.45V RD, PSEN
current (Bus, T0. <Vi<iee RD to data in tRD1 330 ns (1,3)
high impedance) PSENtodatain  tapo 190 ns .3
(S\fpp)'y currentIpp 25 m Addresssetup  taw 300 ns 1.3)
oD, before WR
gﬂﬁ;ﬁ‘:pp'y :g” 8 1o mA Address setup  tapy 730 ns (1.3)
L before data in
(RD)
Programming DC Characteristics Address setup  tap2 460 s (1. 3)
Ta=25°C £5°C, Voo = +5V £5%, Vpp = +21V+0.5V before data in
Limits Test (PSEN)
Parameter Symbol Min Typ Max Unit Conditions Address floatto  tapcy 140 ns (1, 3)
Vpp voitage Vpoy 205 25V RD. WR
high level Address floatto  tapco 10 ns (1, 3)
Vpp voltage Voo 4.75 525 V PSEN
Jow level ALEtoRD,WR  tiarci 200 ns (1, 3)
PROGvoltage  Vpy 175 185 vV delay time
high level ALE to PSEN tLapce 60 ns (1, 3)
PROG voltage  Vp| 4.0 Vee v delay time
iow level RD, WR, PROG to tcat 50 ns (1, 3)
EAprogram/  Vean 175 85 ALE delay time
verify voltage PSEN to ALE tca2 320 ns (1,3)
high level delay time
Vpp high voltage Ipp 20.0 mA Note:
supply current 4] Contrgl OAutput: Cy =80pF, Bus Output: C|_ =150 pF
PROG high ] 10 mA (2) Bus high impedance, load =20pF
voltage sgupply PROG (3) Clock osciltation frequency, fogg = 11MHz
current
EA high voltage  iga 10 mA

supply current
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AC Characteristics (cont) Programming AC Characteristics (cont)
Tp=0°Cto +70°C, Vgc = Vpp = +5V =10%, Vgg =0V Tp=25°C+5° Vpp=+21V£05V
Limits Test Limits Test
Paramela.r Symbol Min Typ Max Unit Conditions Par sy Min _ Typ  Max Unit  Gonditions
Port 2 Timing TESTOtodata  tpo oy
Port control setup tcp 100 ns 1. 3) output delay(1)
before PROG RESET pulse ww  4lcy
Port control hold  tpg 160 ns (1, 3) width to latch
after PROG address
Input data setup  tpR 650 ns (1.3) VppandPROG  t.t 05 100 us
before PROG rise and fall times
Input data hold  tpp 0 140 ns (1. 3) CPU cycletime  tey 4.0 15 us 4.0us/3.7MHz
after PROG RESETsetup  the  Atoy
Output data setup tpp 400 ns (1,3) before EA®
before PROG Note:
Output data hold  tpp 90 ns (1,3) (1) If TESTO s high, tpo is triggered by RESET!.
after PROG
PROG pulse width tpp 700 ns (1,3) Bus Timing Requirements
Port21/0data tp. 160 ns (1,3) Symbol Timing Formula Min/Max Unit
setup before ALE L (7730) toy— 170 Min s
Port21/0data tp 15 ns (1.3) 2715) y Wi S
setup after ALE AL (1/1 Jley=110 M‘n n
ALE to port output ty 50 ns 1.3) A (1715) toy— 40 n ns
time teet (1/2) toy—200 Min ns
TOoutputcycle toprr 270 ns (1,3) tceo (2/5)tcy—200 Min ns
time tow (13/30) tgy— 200 Min ns
Note: twp (1/15) tgy—50 Min ns
(1) Control output: C; =80 pF, bus output: G| =150 pF
{2) Bus high impedance, load = 20 pF ;) (1710) tcy —30 Max ns
(3) Clock oscillation frequency, fosc = 11MHz tROY (11/30) tgy—170 Max ns
. Y o tRD2 (4/15) tgy—170 Max ns
Programming AC Characteristics : (173) Loy —150 Y P
To=25°C £5° Vpp=+21V+05V AW oY=
pre tant (7/10) tgy — 220 Max ns
imi
o ms Test taD2 (1/2) toy—220 Max ns
Parameter Symbol Min Typ Max Unit  Conditions -
tAFC (2/15) toy— 40 Min ns
Address setup  taw 4tcy
before RESET 1 tarc2 (1/30) tgy—40 Min ns
Addresshold  twa  4fcy ULAFCH (1/5)1cy-75 Min ns
after RESET® tLAFC2 (1/10) tgy—-75 Min ns
Data Input setup  tpw 41y tcat (1/15) tgy—40 Min ns
before PROG ¢ toaz (4715) tgy— 40 Min ns
Datainputhold  twp 41oy 15) :
after PROG fop (i/ : lcy—80 “M"'" ns
—= /15) toy — i
RESETholdafter toy  4lcy tpe (4715) lgy - 200 n s
verify tpR (17/30) tcy— 120 Max ns
Vpp setup before typpw O 1.0 ms tpF {(1/10) tey Max ns
PROG? top (2/5)tcy—150 Min ns
‘,!Dgg‘j'd after  typpy O 1.0 ms tpp (1/10) tgy—50 Min ns
R
06 oase Wi = m tpp (7 /10) tgy — 250 Min ns
e width S
TESTO"“ 15 t"‘” y o oL (4/15) toy— 200 Min ns
setup W foy :
before program fLp (1/30) tgy—30 Min ns
mode tpy (3/10) tgy +100 Max ns
TESTO hold after twy 4ty toPRR (1/5) tey Min ns
program mode toy (1/fgsc)x 15 us
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Timing Waveforms

Instruction Fetch (External Program Memory)

Read (External Data Memory)

t

cy

et

tarce

ALE J

taccz —

— tcca —=f

PSEN

Fioating X

Instruction

"‘_' tarct

ALE
f-t,

F—tcc1—* cu’i

RD
tarci—>] [+ ™ tor

Bus Floating F i ) Data Floating

S

tapr—

49-000471A
49-000470A
Write (External Data Memory)
AC Test 1/0 Waveform
‘LAFCI
20 2.0 I'_ S |
24V / ALE
- T~ N p—
Test Points
0.45v X/ ints —_ e tecs _f tea
08 0.8 WR -]
49-000473A .
WD
Bus Floating
49-000472A
Port 1/Port 2
1st Cycle 2nd Cycle
[ to, —| tov
ALE / \ / )’
PSEN \ /
Pg"u]:fﬂ 3 PCy, )( Port 2 Data (0-3} )( New P2-P23 Data [XPC,,
P24-P27
Plo—p1y Port 2(4-7), Port 0(0-7) Data ~ X NewPortData
Output
b teas
—] 1,
f*tar = ‘LA"—‘J‘_ te —=f le—top tep
Port PC Output Dat
Output H —_‘K ~ tput Data
Port 2(0-3) Port
Data Control el tpp
foeey
Port PC
et ' ; Port 2(0-3) < __l t, N xég
t 2(0- PC input
Data ter J: Eoo:\rol Data
tpp ————=
PROG [\ /
49-000474B
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Timing Waveforms (cont)

Program/ Verity
e e _I
Vee gl Verify Program ———
Ve ==\ trw —]
To N —/
wa
v tww —>|
cc =\
RESET twa Address Datatobe \ / Next Add
Viey /) (0-7) Valid gl Valid lext Addr
taw a too Vvalid
o T Last Data
Address Vvalid
P20-P21 — X Address (8-9) Vatid X Next Address
v tvoow —= =1 | ‘\:Dm;l
DM wr
Veo / tow
cc o]
v tow —+]| - two
PH T
PROG
Ve
49-0004758
Verify
EA /
Address Next Data
To.RESET {0-7) Valid Data Out Next Out Valid
Valid Address
D8y-DB; >— - —_————
P2g-P2¢ x Address (8-9) Valid x Next Address Valid
Note:
1. When EA is “low” or TO = 5 V, PROG shouid be in floating conditon [#18 V].
2.tcy 4 us can be achieved using 3.7 MHz frequency at the XAL1 and XTAL2. 49-000476B
7
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NEC

uPD8748H/49H
Instruction Set Symbol Definitions
Symbol Description Symbol Description
A Accumulator Pp Port designator (p=1, 2 or 4-7)
AC Auxiliary carry flag PSW Program status word
addr Program memory address (12 bits) Rr Register designator (r=0, 10or 0-7)
By Bit designator (b=0-7) SP Stack pointer
BS Bank switch T Timer
BUS Bus port TF Timer flag
C Carry flag T0, ™M Testable flags 0, 1
CLK Clock signal X External RAM
CNT Event counter # Prefix for immediate data
D Nibbie designator (4 bits) @ Prefix for indirect address
data Number or expression (8 bits) $ Program counter's current value
DBF Memory bank flip-flop (x) Contents of external RAM iocation
FO, F1 Flags 0, 1 ({x)) Contents of memory location addressed by the
| Interrupt contents of external RAM location
p “In-page"’ operation designator ha Replaced by

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

40-Pin Plastic DIP (600 mil)

tem  Millimeters Inches a0 21
A sssamax  2t00max ARAAAANRCARAARAAAAAGA
B 2.54 max .100 max f
c  2s4(TP] 4100 [TP) |
D 50+.10 020 004 -
T E 4826 1.900 |
F 1.2 min 047 min
T T S Tjﬁ@ﬁﬂﬂﬁ@ﬂ@@@%ﬁ@@@@@ﬂg
H  .51min 020 min I
[ 4.31 max 170 max A K
J 5.72 max 226 max L
3 15.24 [TP] 800 [TP) | —
L 132 520 1 |
W s et oo /t{ﬁ‘\
Notes: | 'J 1 RS
[1‘]’E’:ch lead centerline is located within .25 . J l v ; = ’
e B L e el \o
(2] Item “K" to center of leads when formed M 0-15°
parallel. E
83-0013998

40-Pin Cerdip with Window (600 mil)

{item Milimeters Inches
A 53.34 max 2.100 max
8 2.54 max 100 max
c 2.54 [TP] 1100 [TP] a0 2
0 .50+10 o020 +504
- N
E 48.26 1.900
F 1.2 min 047 min
G 35+3 2138 +.012
H .51 min 020 min 1
I 3.80 .150 ] 1 20
J 5.08 max .200 max I y
K 15.24 (TP] 600 [TP} K
L 132 .520 L
+.002
L] .25 £.05 010 —'003
N »7.62 ¢ .300 I vl
Note: y
(1] Each lead centerline is located within 1H G
.25 mm [.01 inch] of its true —_
position [TP] at maximum material
condition. F ] c B
(2] item “K to center of leads when M 0-15°
tormed parallel. F E 1
83-0037858
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Notes:
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NEC Electronics Inc.

CORPORATE HEADQUARTERS

401 Ellis Street

P.0. Box 7241

Mountain View, CA 34039
TEL 415-960-6000

TWX 910-379-6985
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