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Advance Information

Jameco Part Number 25355

MC68701 MICROCOMPUTER UNIT (MCU)

The MC88701 is an 8-bit single chip microcomputer unit (MCU) which
significantly enhances the capabilities of the M8800 family of parts. it
can be used in production systems to allow for easy firmware chan6<s
with minimum delay or it can be used to emulate the MC6801/03 Te
software development. It includes an upgraded M6800 microprocessor
unit (MPU) with upward source and object code compatibility. Execu-
tion times of key instructions have been improved and several new in-
structions have been added including an unsigned muitiply. The MCU
can function as a manolithic microcomputer or can be expanded to a
64K byte address space. It is TTL compatible and requires one + 5 volt
power supply for nonprogramming operation. An additional Vpp power
supply is needed for EPROM programming. On-chip resources include
2048 bytes of EPROM, 128 bytes of RAM, Serial Communications Inter-
face (SCl), parallel 1/0, and a three function Programmable Timer. A
summary of MCU features includes:

® Enhanced MCB800 Instruction Set
® 8x 8 Multiply Instruction
® Senal Communications Interface {SCI)

MOS

(N-CHANNEL, SILICON-GATE,
DEPLETION LOAD)

MICROCOMPUTER WITH EPROM
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L SUFFIX
CERAMIC PACKAGE
CASE 715

PIN ASSIGNMENT

are subject to change without natice

® Upward Source and Object Code Compatibility with the MCB800
® 16-Bit Three-Function Programmable Timer
® Single-Chip or Expanded Operation to 84K Byte Address Space vss[]' @ N WHE
® Bus Compatibility with the M6800 Family xTAL10 2 fIsc
® 2048 Bytes of UV Erasable, User Erogrammable ROM (EPROM) ExTAL2(]3 8 sc2
® 128 Bytes of RAM (64 Bytes Retainable on Pgwerdown) g sl P30
@® 29 Parallel 1/0 and Two Handshake Control Lines -
. irRQ1Qs 360 P31
® internal Clock Generatar with Divide-by-Four Output
® - 40 to 85°C Temperature Range RESET/VppQe6 10 P32
veell 7 31 P33
P20(]s 3[JP34
P2119 32f1pr3s
P22f10 3ifr3s
P23Qn 0[P37
P24 12 290 Pao
P1oOQ3 8{1P4
P14 27[]Pa2
1 26[] P43
GENERIC INFORMATION P12015 |
P13Q6 5[] P44
Package Type Frequency (MHz) Temperature Generic Number P47 240 ras
Ceramic 1.0 0°C to 70°C MC68701L
P1
L Suffix 10 - 40°C 10 85°C MC68701CL ' 230146
1.25 0°C to 70°C MCB8701L-1 P1s9 2211 P47
1.25 —40°C to 85°C MCB88701CL-1 P17E20 21l vee
15 0°C 10 70°C MCB8A701L Standby
2.0 0°C to 70°C MC688701L
This decument contains information on a new product Specifications and snformanr;m herein ©MOTOROLA INC., 1984 - A401-839-R2
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MC68701 MICROCOMPUTER BLOCK DIAGRAM
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MAXIMUM RATINGS
Rating Symbol Value Uf‘“ This device contains circuitry 1o protect the in-
Supply Voitage vVeg -03t +70 \% puts against damage due 1o high static voltages
Input Voltage Vin 0310 +70 v or electric fields; however, it is advised that nor-
Operating Temperature Range T_toTH mal precautions be taken to avoid application of
MCB8701 TA 0 to 70 oC any voltage higher than maximum rated voltages
MCB8701C _40 10 85 to this high-impedance circuit. For proper opera-
tion it is recommended that V| and V¢ be con-
Storage Temperature Range Tstg 0to 85 °C strained to the range Vg5 < (Vin of Vou S VCC
Reliability of operation 1s enhanced :f unused In-
THERMAL CHARACTERISTICS puts are tied t0 an appropriate logic voltage level
Characteristic Symbol Value Rating le.g.. either Vgg or V¢l

Thermat Resistance

°C/
Ceramic Package fiA 0 C/wW

POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+(Pp*8ja)
Where:
Ta=Ambient Temperature, °C
f = Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PINT + PPORT
PINT=IcC x Ve, Watts — Chip internal Power
PpORT = Port Power Dissipation, Watts — User Determined
For most applications PPORT < PINT and can be neglected. PPQRT may become significant if the device is configured to
drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T (if PPORT is neglected) is:

(i

PD=K = (T +273°C) {2)
Solving equations 1 and 2 for K gives:
K =Ppe(TA +273°C) + 8 jA*PD? (3

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known T A. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and {2) iteratively for any

value of Ta.

@ MOTOROLA Semiconductor Products Inc.
2



CONTROL TIMING (Vcc=50V +5%, Vgg=0, TA=0 to 70°C

- MC MCl 1-1 68A701 | M 701
Characteristic Symbol =i &mx Minm&ax 3.5 Max Mi(r:\saamgx i |
Frequency of Operation fo 05 {101 051125705¢1 15105 20 |MHz
Crystal Frequency fxTaL | 20 | 40| 20| 580 | 20] 60 | 20| 80 |MHz
External Oscillator Frequency af, 20140 20( 50 [20] 60 | 207 80 | MHz
Crystal Osciliator Start Up Time tre - 100 — 100 _ 100 _ 100 | ms
Processor Control Setup Time tpcs | 200 | - 170 - 40| -~ 110 - ns
DC ELECTRICAL CHARACTERISTICS (Vo =50 Vde 5%, Vgg=0, Ta=T| to TH, unless otherwise noted)
MCB8701 MC88701C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Input High Voltage RESET Vgg+~4.0 - \ele Vgg~40 - Vee
Other Inputs* Vih | Vgs+20 - vVee Vgg =22 - vee %
Input Low Voitage RESET Vgs-0.3 - Vgg+041Vgg-03 - Vgg-04
QOther Inputs™® ViL Vg55-03 - Vgg+0.8|vgg-03 - Vgg+08] Vv
Input Current, See Note Port4 - - 086 - - 10
Vin=0t024V) sci|  tin - - 10 - - 5 mA
Input Current
Vin=010525V) NMILTRQT | I - 15 25 - 15 5 uh
Input Current o
Vin=01t004V! RESET/Vpp lin - -20 - - -2.0 - mA
Vin=4.0V to Vel - - 8.0 - - 80
Hi-Z {Off State) Input Current
Vip=051t024V) Ports 1,2, and 3 IT3) - 2 10 - 2 20 wA
Output High Voitage
(I gad= = 65sA. Ve =Minl Port4, SC1,SC2| VoH |Vss+24 - - Vgg+2.4 - - v
i pad= ~ 100 kA, Voo =Min Other Outputs Vgg+24 - - Vgg+2.4 - -
Qutput Low Voltage
iLoad=2 0 mA, Voo =Min} Al Qutputs | VoL - — Vgg+0.5 - - Vgg+06 | V
Darlington Drive Current
iVo=15Vi Port1 lOH 1.0 25 10.0 1.0 25 109 mA
internal Power Dissipation
{Measured at Ta =Ty in Steady-State Operation) PINT - - 1500 - - 1500 mw
input Capacttance Port 3, S
Vn=0.Ta=26°C, fg=1MH2z) Port4, SCi Cin - - 125 - - 125 pF
Other inputs - - 10.0 - - G0
Ve Standby Powerdown | Vggg 4.0 - 525 4.0 - 525
Powerup | VgR 475 - 525 475 - 525 v
Standby Current Powerdown | IS8R - ~ 6.0 - - 8C mA
Programming Time Per Byte (T =25°C) top 25 - 50 25 - 50 ms
Programming Voitage (Tp = 2567°C) Vpp 20.0 210 22.0 200 210 220 v
Programming Current
IVRESET =Vpp. Ta=257C) lpp - 30 50 - 30 50 mA
* Except mode programming levels; see Figure 16.
NOTE: RESET/Vpp lin differs from MCB801 and MCB803 values
PERIPHERAL PORT TIMING (Refer to Figures 3-6i
R MC68701 | MC68701-1| MC68A701 | MC6E8B701 .
Characteristics Symbol Min | Max| Min | Max| Min { Max | Min | Max Unit
Peripheral Data Setup Time tposu | 200 - 200 - 50| - 100 - ns
Peripheral Data Hold Time tpDH | 200 — 200 — 1% - 100 - ns
Delay Time, Enable Positve Transition to 053 Negative Transition| tosp1 - {13®| - |3®W]| - 300 — | 2% | ns
Delay Time, Enable Positive Transition to 053 Positive Transition | tosp2 - 3% - 350 - 300 - 250 | ns
Delay Time, Enable Negative Transition to Peripheral Data Valid tPWD - 350 - 350 - 300 - 250 | ns
lay Tim T
DePat:':phegl E?\;gg I\SZ?:{C/;‘I; reen o ‘emos | - | 200 - | 200 - 20 ) -1 20 e
Input Strobe Puise Width tpwis | 200 - 200 - 150 - 100 — ns
Input Data Hold Time H 50 - 50 - 40 — 30 - ns
Input Data Setup Time us 20 - 20 - 20 - 20 - ns
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MC68701 e

FIGURE 1 — DATA SETUP AND HOLD TIMES FIGURE 2 — DATA SETUP AND HOLD TIMES
(MPU READ) (MPU WRITE)

MPU Write
MPU Read l_

: l :

t
'POSU PoH 1CMOS
P20.p20 g ‘WD 07 vee
24 £ -—--0
PAD-PA7 Data Valid | | ;
inputs {(PDH All Data
tPDSU | Port Outputs Data Vaid
P30-P37 .
Inputs * Data Vaiid Nores
1. 10 k Puilup resistor required for Port 2 1o reach 0.7 Vo
* Port 3 Non-Latched Operation (LATCHE ENABLE=0) 2. Not applicable 1o P21

3. Port 4 cannot be pulled above VcC

FIGURE 4 — PORT 3 LATCH TIMING
(SINGLE-CHIP MODE)

FIGURE 3 — PORT 3 OUTPUT STROBE TIMING
{SINGLE-CHIP MODE}

r MPU access of Port 3*

Address l$0006))<' ><
Bus
> €10SD1 > «€10SD2 % N
553 P30-P37 Data Vaid
Inputs K, A

* Access matches Output Strobe Select (0SS =0, a read;
0SS=1, a write)

NOTE: Timing measurements are referenced to a low voltage of 0.8 volts and a high voitage of 2.0 volts unless otherwise noted.

FIGURE 5 — CMOS LOAD FIGURE 6 — TIMING TEST LOAD PORTS 1, 2,3, 4

vee

RL=18k0

Test Point MMOE150
or Equiv

Test Point o_—l
T 30 of ¢ R MMD 7000

or Equiv

C=90 pF for P30-P37, P40-P47, E, SC1, SC2
=30 pF for P10-P17, P20-P24

R =237 kI for P40-P47, SC1, SC2,
=24 k{} for P10-P17, P20-P24, P30-P37, E

MOTOROLA Semiconductor Products Inc.
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MC68701

BUS TIMING (See Notes 2 ana 3)

ident - . |
Number Craracteisi SVl i x| i T Mo M | Mex Wi pior | U
1 Cycle Time teye 1020108 20| - 20| 05 20 | us
2 Pulse Width, £ Low PWgL | 430 | 1000 | 360 [ 1000 | 300 | 1000{ 210 1000 | ns
3 Pulse Width, E High PWEgH | 450 | 1000 | 360 | 1000 | 300 | 1000| 220| 1000 | ns
4 Clock Rise and Fall Time tr, tf - 25 - 25 - 25 - 20 ns
9 Address Hold Time TAH 20 - 20 - 20 - 10 - ns
12 Non-Muxed Address Valid Time 10 E* AV 200 - 150 | - 15} - 70 - ns
17 Read Data Setup Time tDSR 80 - 70 - 60 - 40 - ns
18 Read Data Hold Time tDHR 10 - 10 - 10 - 10 — ns
19 Write Data Delay Time 1DDW - 225 - 200 - 170 - 120 | ns
21 Write Data Hold Time IDHW 20 - 20 - 20 - 10 - ns
22 Muitiplexed Address Valid Time to E Rise* TAVM | 200 - 150 - 115 - 80 — ns
24 Multiplexed Address Valid Time to AS Fall* tASL 60 - 50 - 40 -~ 20 - ns
25 Multiplexed Address Hold time tAHL 20 - 20 - 20 - 10 - ns
26 Delay Time, E to AS Rise* TASD [90**1  — [ 70%* _— 60| — | 45%x| ns
27 Pulse Width, AS High* PWASH | 220 - 170 - 140 - 110 - ns
28 Delay Time, AS to E Rise* TASED | 90 — 70 — 60 - 45 - ns
29 Usable Access Time* tACC | 595 - 465 - 380 - | 270 - ns

* At specified cycle time.
* *tagD parameters listed assume external TTL clock drive with 50% =5% duty cvcle. Devices driven by an external TTL clock with 50%
+ 1% duty cycle or which use a crystal have the following tagp specification: 100 nanoseconds minimum (1 9 MHz devices!, 80 nano-
seconds minimum (1.25 MHz devices), 65 nanoseconds minimum (1.5 MHz devices), 50 nanoseconds minimum (2.0 MHz devices).

FIGURE 7 — BUS TIMING
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NOTES:
1. Voltage levels shown are V|_ 0.5V, Vy22.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.
3. Usable access time is computed by 12+3-17+4.
4. Memory devices should be enabled only during E high to avoid port 3 bus contention.
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INTRODUCTION

The MCB8701 is an 8-bit monolithic microcomputer which
can be configured to function in a wide varety of applica-
tons. The facility which provides this extraordinary flexibility
is its ability to be hardware programmed into eight different
operating modes. The operating mode controls the con-
figuration of 18 of the 40 MCU pins, availabie on-chip
resources, memory map, location (internal or external) of in-
terrupt vectors, and type of external bus. The configuration
of the remaining 22 pins is not dependent on the operating
mode.

Twenty-nine pins are organized as three 8-bit ports and
one 5-bit port. Each port consists of at least a Data Register
and a write-only Data Direction Register. The Data Direction
Register is used to define whether corresponding bits in the
Data Register are configured as an input {clear) or output
(set).

The term “‘port,” by itself, refers to all of the hardware
associated with the port. When the port is used as a "data
port'” or "1/0 port,” it is controlled by the port Data Direc-
tion Register and the programmer has direct access to the
port pins using the port Data Register. Port pins are labled as
Pij where i identifies one of four ports and j indicates the par-
ticular bit.

The Microprocessor Unit (IMPU) is an enhanced MCB800
MPU with additional capabilities and greater throughput. Itis
upward source and object code compatible with the

MCB800. The programming model is depicted in Figure 8
where Accumulator D is a concatenation of Accumulators A
anc B. A list of new operations added to the M880Q instruc-
tion set are shown in Table 1.

The basic difference between the MC6801 and the
MCB8701 is that the MCB801 has an onboard ROM while the
MCB8701 has an onboard EPROM. The MC6E8701 is pin and
code compatible with the MCB801 and can be used to
emulate the MCB801, sllowing easy software development
using the onboard EPROM. Software developed using the
MC68701 can then be masked into the MC6801 ROM.

in order to support the onboard EPROM, the MC88701 dif-
fers from the MC6801 as foliows:

(1) Mode 0in the MCB801 is a test mode only, while in the
MC68701 Mode O is aiso used to program the onboard
EPROM and has interrupt vectors at $BFFO-$BFFF
rather than $FFFO-$FFFF.

{2) The MC68701 RAM/EPROM Control Register has two
bits used to control the EPROM in Mode O that are not
defined in the MC6801 RAM Control Register.

{3) The RESET/Vpp pin in the MCB8701 is dual purpose,
used to supply EPROM power as wel! as 1o reset the
device; while in the MC8801 the pin is called RESET
and is used only to reset the device.

FIGURE 8 — MC68701/6801/6803 PROGRAMMING MODEL

15 D

7 A oLI7

8-Bit Accumulators A and B
Or 16-8Bit Double Accumulator D

15 X

0} index Register (X}

l? sp

El Stack Pointer (SP)

Iﬁ PC

0] Program Counter (PC)

0

N]z | v]c | Condition Code Register (CCRI

3
i 1 L Carry/Borrow from MSB
e Overflow
b—— Zero
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b Negative
Interrupt

L Half Carry {From Bit 3)






