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MASTER —
CUSTOMER PROCUREMENT SPECIFICATION

286C93

CMOS Z8® MuLT/DIv
MICROCONTROLLER

GENERAL DESCRIPTION

The Z86C93 is a CMOS ROMless Z8 microcontroller en-
hanced with a hardwired 16-bit x 16-bit multiplier,
32-bit/16-bit divider, and three 16-bit counter timers (see
Functional Block Diagram). A capture register and a fast
decrement mode are also provided. it is offered in 40-pin
PDIP, 44-pin PLCC, 44-pin LQFP, and 48-pin VQFP pack

ages. The Z86C93 is functionally compatible with the
Z86C91, yet it offers a more powerful mathematical capa-
bility. Inthe PDIP package, the Z86C93 is fully pin compat-
ible with the Z86C91. In the PLCC package, the Z86C93 is
also pincompatible to the Z86C91, with the addition of four
signals (SCLK, /IACK, /SYNC, and /WAIT). The /WAIT
signalis only available on the 25 MHzand 33MHz devices.

The Z86C93 provides up to 16 output address lines permit-
ting an address space of up to 64 Kbytes of data and
program memory each. Eight address outputs (AD7-ADO)
are provided- by a multiplexed, 8-bit, Address/Data bus.
The remaining 8 bits can be provided by the software
configuration of Port O to output address bits A15-A8.

There are 256 registers located on chip and organized as
236 general-purpose registers, 16 control and status reg-
isters, one reserved register, and up to three 1/O port
registers. The register file can be divided into 16 groups of
16 working registers each. Configuration of the registers in
this manner allows the use of short format instructions: in
addition, any of the individual registers can be accessed
directly. There are an additional 17 registers implemented
in the Expanded Register File in Banks D and E. Two of the
registers may be used as general-purpose registers, while
15 registers supply the data and control functions for the
Multiply/Divide Unit and additional Counter/Timer blocks.

Notes:
All Signals with a preceding front slash, */*, are active Low, e.g.
B//W (WORD is active Low); /BW (BYTE is active Low, only).

Power connections follow conventional descriptions below:

Connection Circuit Device
Power Vee Vo
Ground GND V

SS

DC-4020-11 (9-7-93)
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286C33
CPS DC-4020-11

GENERAL DESCRIPTION (Continued)
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Functional Block Diagram
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286C93

CPS DC-4020-11
PIN CONFIGURATION
/ X oYy
1 ONg g D>O - kO
vee [ 40 ] P36 88&;;‘25’.8333
XTALY [] 3 38 | P27 (65 4321 4443424180 )
P37 [] 4 37 [J P2s /RESET{] 7 8 1 NC
P30 [] 5 36 [] P2s rRWO 8 38 1 P24
/RESET [ 6 35 | ] P2a osg o 7 P23
s [ e /as 10 36 1 p22
rRw [ 7 3 Pas ] 11 286093 35 ] P21
/s [} 8 33 [] P22 ano ] 12 MCU 34 {] P20
as [ o 32 [] p21 P32[] 13 33 [ P33
P3s [] 10 zegﬁass 31 [] P20 Poo (] 32 [1 P34
aND [ 11 30 [] pa3 ig;E ‘: :1 gP”
1 0 1 P16
P32 [] 12 29 P34
O - iack [ 17 29 [ p15
poo [] 13 28 [] P17 181920212223 24 25 26 2728
Po1 [] 14 27 [ P1s | e i ey e ey ey ey e ey
[+ 0O N O »»N O <
Po2 [] 15 26 ] P15 E’_§EEEEEEEE§
Po3 [] 16 25 {] P14 Q
Po4 (1 17 24 ] P13
Pos [ 18 23 [] P12 44-Pin PLCC Package
Pos [ 19 22 I P14 (20 MHz)
po7 [ 20 21 [ P10
40-Pin DIP Package
(20 MHz2)
< ™ O N~ O W -
ofSNFEBEEEL ciFNESBEEER
( 33323130202827262524 23 ) [ 363534333231 30 2028 27 26 25 )
P25 C_TT ] 34 22 F—1— 1syne P25 1T 37 24 I—TT] /SYNC
P26 T 35 1 — P14 P26 CTT ] 38 23 |11 P14
P27 [TT—] 36 20 |1 P13 o— 2 7T P13
P31 [ T1T ] 37 19 17 P12 :g;:j: :? 21 [ TT1 3 P12
P36 TT] 38 286C93 18 11— P11 NG — 2 286C93 fg 1T 3 P11
+5v 1] 29 MCU 17 13 P10 +5VED:‘:E: po MCU —LT 3 P10
XTAL2 CIT—] 40 16 [—TT— Po7 XTAL2 1 s 18 173 PO7
XTAL1 1] 41 15 == Pos 17 IO NC
XTALY [TI1 ] 45 16 [—T1—1 PO6
Pa7 1T 42 14 I'—TT—3 Pos P37 T 4
15 11 POS
P30 (CIT—] 43 13 [—TT—1 Po4 P30 CTT ] 47 14
SCLK LI} 44 O 12 113 PO3 O o
SCLK CTIT 1§ 48 13 1T PO3
\ ! 10 11 y, \ 1011 12 p

J/RESETL_T1—]
RWLCIL | ™
/OSC 1T w
ASCII ] »
PISTT—{ o
GND—TT1T ] o
P3R2CITF
PO TT ]
POICIT ] ©
PO2C—TT ]
IACKC—TT—]

44-Pin LQFP package
(20 MHz)

Ne I ] ~
MESETCL_TT § n
RWCIT 1§ w
MDSCIT  »
ASCIT 1 &
P11 | o
GNDC—FT1T |
POOCIT ] ©
PO1ICTIT ]
PO:
IACKT1T—]

48-Pin VQFP Package
(20 MHz)



rkenneth
Rectangle

sjyotsna
Stamp

rkenneth
Text Box
LQFP package


Z86C93
CPS DC-4020-11
PIN CONFIGURATIONS (Continued)
X i
J o L aC >0 IN©W
(&} ™ M m N [
vee [ 1 S 40 [J p3s @KL a8
XTAL2 [] 2 39 |] P3i (6 5 4 3 2 1 44643424140 )
XTAL1 [] 3 38 [] P27 /RESET [} 7 3 ] WAIT
P37 [ 4 37 [] P26 RWI s 38 [1 P24
P30 [] 5 36 | ] P2s /s g o o p P
/RESET [] 6 35 [ pas /ASE 10 % gpzz
P35 1 35 P21
Z86C93
rRw [] 7 3 [ Pos ano O 12 MCU 3 1 P2o
ms ] s 33 [ P22 paz ] 13 33 [] P33
ms [ o 32 [] P21 Poo [ 14 32 [ P34
p3s [] 10 2833,93 31 [J P20 Po1 Q] 15 st P17
ano [ 11 30 [ pas PozE 16 :;) gpﬂs
{ACK 17 P15
P32 [] 12 29 ] P34 181920 21 22 23 24 25 26 27 28 )
PO0E13 28’]P17 | g e e ey e gy e g e o e v s g
NIBVED O N®MT
Pot [ 14 27 [ P16 EEEEEEEEKEE
po2 [] 15 26 [] Pis @
Po3 [] 16 25 [ P14
L B e
Pos [] 18 23 [ P12 ( zan 2)
Pos [] 19 22 7 P11
Po7 [ 20 21 7 P10
40-Pin DIP Package
(25 MHz and 33 MHz)
2
SO NT"TOmMmw N~ O WV
SIgyEgEaes R O
nananangn HHHHHHHHHHHH
/ HHHHHHHHHHHj ( 36353433323130202827 26 25 )
33323130292827 262524 23 P25 C_T1—] 37 24 |11 /5YNC
P25 CT1 ] 34 22 [_TT ) /SYNC P26 C_T1—] 38 23 1T P14
P26 CIT ] 35 21 11 P14 P27 C_IT—7 39 22 IT-1T 3 P13
P27 C—T1T—] 36 20 [-TT—1 P13 P31 I 40 21 1T P2
P31 1T 37 19 1T P12 P36 C_IT1— 41 20 71T P11
P36 L_TT—] 38 786C93 18 I—TT— P11 NC CIT—] 4 Z86C93 19 =177 P10
+sv 1] 39 MCU 17 =111 P10 v 1] 43 Mcu 18 11— Po7
XTAL2 —TT—] 40 16 IT1 P07 XTAL2 —TT—] 4 17 =1 NC
XTALY I 41, 16 {111 P06 XTAL1 T 45 16 —T1T—1 PO6
P37 11T #2 14 —TT— PO P37 C_TT—] 46 15 =117 PoOs
P30 CIT—] 43 13 TT—1 Po4 P30 I} 47 14 =117 PO4
SCLK CI1T— 44 O 12 111 PO3 SCLK CI1—] 48 13 11— PO3
L 1 10 11 y \ 1011 12 y

/RESET I

RWLTT | ~
oSCIT ] »
p3s—TT—]
GNo 1 o

P32 TI1—] ~
POOC T} o
POICTIT ] ©
PO IT—]

44-Pin LQFP package
(25 MHz and 33 MHz)

Ne CIT | ~
/RESETCIT—{ »

s =~
JASCIT ] o
PISTIT ] o
GND—TT]
POOCTIT ] «
PO1C_T1 ]
PO:!
IACKC—TT—]

RWLCTI  ©
P2 IT ] o

48-Pin VQFP Package
(25 MHz and 33 MHz)
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286C93
CPS DC-4020-11

ABSOLUTE MAXIMUM RATINGS

Symbol Description Min Max Units
Vee Supply Voltage* -03 +70 \
Tsa Storage Temp -85 +150 C
T, Oper Ambient Temp t 1 C

* Voltages on all pins with respect to GND.
T See Ordering Information

Stress greater than those listed under Absolute Maximum
Ratings may cause permanent damage to the device. This
is a stress rating only; operation of the device at any
condition above those indicated in the operational sec-
tions of these specifications is not implied. Exposure to
absolute maximum rating conditions for an extended pe-
riod may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to GND.
Positive current flows into the referenced pin (Test Load
Diagram).

DuUT
Device Under Test

V Commutation

s0pt —

Test Load Diagram

I
[
3
i
;
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286C33
CPS DC-4020-11

DC ELECTRICAL CHARACTERISTICS
VCC =3.3Vt 10%

T,=0°Cto +70°C Typical

Sym  Parameter Min Max at 25°C Units Conditions

Max Input Voltage 7 ) Iy, 250 pA
Ve, Clock Input High Voltage ~ 0.8V, Ve v Driven by External Clock Generator
Vo Clock Input Low Voltage ~ -0.03 0.1xV,, ) Driven by External Clock Generator
Vi Input High Voltage 0.7xV,, Ve v
A Input Low Voltage —0.3 0.1xV,, v
Vo, Output High Voltge 1.8 v lo=—1.0 MA
Vou Output High Voitage V. —100mV v lo =100 pA
Vo Output Low Voltage 0.4 v lo =+1.0 mA
Ve Reset Input High Voltage ~ 0.8xV,, Vee v
Vi Reset Input Low Voltage -0.03 0.1xV,, v
I, Input Leakage -2 2 pA TestatOv, V.
lo, Output Leakage ~2 2 HA Testat OV, v,
I Reset Input Current -180 pA Vo =0V
lee Supply Current 30 20 mA @25 MHz [1]
lecy Standby Current (HALT Mode) 12 8 mA HALT Mode V, = OV, Ve, @25 MHz [1]
loco Standby Current (HALT Mode) 8 1 HA STOP Mode V,, =0V, V. [1]
e Auto Latch Current =10 10 5 pA
Note:

[1] All inputs driven to OV, or V_, and outputs floating.

fiel BN MG (heaiue. (BB |

i

O T 25 B )
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286093
CPS DC-4020-11

DC ELECTRICAL CHARACTERISTICS
VCC =50Vt 10%

T,=0°Cto +70°C Typical
Sym  Parameter Min Max at 25°C Units Conditions
Max Input Voltage 7 v Iy, 250 pA
Vo, Clock Input High Voltage 38 Vee v Driven by External Clock Generator
Ve, Clock Input Low Voltage -0.03 0.8 v Driven by Externat Clock Generator
Vi Input High Voltage (P0,P1,P2) 2.0 Vee v
Vi Input High Voltage (P3) 2.2 Vee v
v, input Low Voltage 0.3 08 Vv
Vou Output High Voltge 2.4 v low=—2.0 MA
Vou Output High Voltage Ve —100mV v I =—100 pA
Vo, Output Low Voltage 04 v o, =+5 mA
Vi Reset Input High Voltage 38 Vee v
Vi Reset Input Low Voltage -0.03 08 v
N Input Leakage -2 2 pA Testat OV, V.
lo. Output Leakage =2 2 pA Testat OV, V.
g Reset Input Current -180 pA Vo =0V
lec Supply Current 55 35 mA @ 33 MHz [1]
40 25 mA @ 25 MHz [1]
30 20 mA @ 20 MHz [1]
lecs Standby Current (HALT Mode) 20 15 mA HALT Mode V= 0V, V. @ 33 MHz (1]
15 9 mA HALT Mode V, = OV, V. @ 25 MHz (1]
12 7 mA HALT Mode V,, = OV, V. @ 20 MHz {1]
lec Standby Current 10 1 pA STOP Mode V,, = 0V, V. [1]
L Auto Latch Current -16 16 5 pA
Note:

[1] Allinputs driven to OV, or V_ and outputs floating.

i
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286C93
CPS DC-4020-11

AC CHARACTERISTICS
External Memory Read/Write Timing Diagram

R/W, /DM

,
=

Port1 AQ-A7

4
()
(2)
Porto >¢ A8-A15
- ®
Port 1 Xk . K v, .
ort A0 -A7 2 —{ Do-D7IN
—© ©
IAS \' Z‘
/e\
i A\
/6'\ i
_ - —(F)
/DS
(Read) f. N

DO - D7 OUT F AQ-A7
A

External Memory Read/Write Timing

/DS
(Write)

©
v
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266093 [
CPS DC-4020-11 =
F
AC CHARACTERISTICS _ I
External I/O or Memory Read and Write; DSR/DSW; WAIT Timing Table
T,=0°Cto +70°C E
33 MHz 25 MHz 20 MHz
No Sym Parameter Min Max Min Max Min Max Units
1 TdA(AS) Address Valid To /AS Rise Delay 15 22 26 ns
2 ThAS(A) /AS Rise To Address Hold Time 20 25 28 ns
3 TdAS(DI) /AS Rise To Data In Reg'd Valid Delay 96 130 160 ns
4 TwAS /AS Low Width 15 28 36 ns
5 TdAZ(DSR) Address Float To /DS Fall (Read) 0 0 0 ns
6 TwDSR /DS (Read) Low Width 65 100 130 ns
7 TwDSW /DS (Write) Low Width 40 65 75 ns
8 TdDSR(DI) /DS Fall (Read) To Data in Req'd Valid Delay 45 85 100 ns
9 ThDSR(DY) /DS Rise (Read) to Data in Hold Time 0 0 0 ns
10 TdDS(A) /DS Rise To Address Active Delay 25 40 48 ns
11 TdDS(AS) /DS Rise To /AS Delay 16 30 36 ns
12 TdR/W(AS) R/W Valid To /AS Rise Delay 12 26 3 ns
13 TdDS(RW) /DS Rise To R/W Not Valid Delay 12 30 36 ns
14 TdDO(DSW) Data Out To /DS Fall (Write) Delay 12 34 40 ns
15 ThDSW(DO) /DS Rise (Write) To Data Out Hold Time 12 34 40 ns
16 TdA(DI) Address Valid To Data In Req'd Valid Delay 115 160 200 ns
17 TdAS(DSR) /AS Rise To /DS Fall (Read) Delay 20 40 48 ns
19 TdDM(AS) /DM Valid To /AS Rise Delay 15 22 26 ns
20  TdDS(DM) /DS Rise To /DM Valid Delay 15 34 ns
21 ThDS(A) /DS Rise To Address Valid Hold Time 35 ns
22 TdXT(SCR) XTAL Falling to SCLK Rising** 35 ns
23 TdXT(SCF) XTAL Falling to SCLK Falling**. - 45 ns
24 TdXT(DSRF)  XTAL Falling to/DS Read Falling** 35 ns
25  TdXT(DSRR)  XTAL Falling to /DS Read Rising** 35 ns
26 TdXT(DSWF)  XTAL Falling to /DS Write Falling** 45 ns
27 TdXT(DSWF)  XTAL Falling to /DS Write Rising** 35 ns
28 TsW(XT) Wait Set-up Time 5 10* ns
29 ThW(XT) Wait Hold Time 15 15* ns
30 Tww Wait Width (One Wait Time) 20 25* ns
Notes:

When using extended memory timing add 2 TpC.
Timing numbers given are for minimum TpC.

* Typical value to be characterized (25 MHz).

** External clock drive.
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286C¢3
CPS DC-4020-11

XTALA
(External Clock Drive)

H ey el s gk o (b MR |

SCLK

/DS
(READ)

/DS
(Write)

XTAL/SCLK To DSR and DSW Timing

T

\ | Y Y \ | v \
SCLK : i
+ 5
IAS
|
/DS : _I
2,
MWAIT i
AN
& Q)
XTAL/SCLK To WAIT Timing
(25 MHz and 33 MHz Devices Only)
10
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28693
CPS DC-4020-11

AC CHARACTERISTICS
Additional Timing Diagram

Clock

TIN
IRQN
Additional Timing
AC CHARACTERISTICS
Additional Timing Table
T,=0°Cto +70°C
33 MHz 25 MHz 20 MHz

No Symbol Parameter Min Max Min Max Min Max  Units Notes
1 TpC input Clock Period 30 1000 42 1000 50 1000 ns (1]
2 TiCTiC Clock Imput Rise & Fall Times 5 10 10 ns [1}
3 TweC input Clock Width 10 11 15 ns (11
4 TwTinL Timer Input Low Width 75 75 75 ns [2]
5  TwTinH Timer Input High Width 3TpC 3TpC 3TpC [2]
6 TpTin Timer Input Period 8 TpC 8TpC 8TpC 21
7 TrMinTiTin  Timer Input Rise & Fal! Times 100 100 100 ns [2)
8A TwiL Interrupt Request Input Low Times 70 70 70 ns [2.4]
88 TwiL interrupt Request Input Low Times 5 TpC 5TpC 5TpC [2.5]
g TwH Interrupt Request Input High Times 3 TpC 3TpC 3TpC [2,3]

Notes:

(1] Clock timing references use 3.8V for a logic 1 and 0.8V for a logic 0.
(2] Timing references use 2.0V for a logic 1 and 0.8V for a logic 0.

(3] Interrupt references request through Port 3.

[4] Interrupt request via Port 3 (P33-P31)".

[5] Interrupt request via Port 30.

11
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286093 -
CPS DC-4020-11

AC CHARACTERISTICS
Handshake Timing Diagrams

Data In Data In Valid Next Data In Valid

{(
3
/DAV Delayed DAV Ky z
(Input) 5 _____ /
7
RDY \ / Delayed RDY ,
(Output) N 5)L ______ 4

Input Handshake Timing

i
) i TP
Data Out q Data OQut Valid ( Next Data Out Valid
e
O,

/DAV

(Output)
®
10 y)
RDY T
(grpwo. . XX _ __ _55_ _————t
Output Handshake Timing

12
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286C93

CPS DC-4020-11

AC CHARACTERISTICS
Handshake Timing Table

T, =0°Cto +70°C Data
No Symbol Parameter Min Max Units Direction
1 TsDI(DAV) Data In Setup Time to /DAV 0 ns In
2 ThDI(DAV) RDY to Data in Hold Time 0 ns in
3 TwDAV /DAV Width 40 ns In
4 TdDAVIf(RDYf) /DAV to RDY Delay 70 ns In
5 TdDAVir(RDYr) DAV Rise to RDY Wait Time 40 ns In
6 TdRDYOr(DAVI) RDY Rise to DAV Delay 0 ns In
7 TdDO(DAV) Data Qut to DAV Delay TpC ns Out
8 TADAVOf(RDYIf) /DAV to RDY Delay 0 ns Out
9 TdRDYIf(DAVOr) RDY to /DAV Rise Delay 70 ns Out
10 TwRDY RDY Width 40 ns Out
11 TdRDYIr(DAVOf) RDY Rise to DAV Wait Time 40 ns Out

Customer Support

For answers to technical questions about the product, documentation, or any other issues with Zilog’s
offerings, please visit Zilog’s Knowledge Base at http://www.zilog.com/kb.

For any comments, detail technical questions, or reporting problems, please visit Zilog’s Technical Support at
http://support.zilog.com.
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For answers to technical questions about the product, documentation, or any other issues with Zilog’s offerings, please visit Zilog’s Knowledge Base at http://www.zilog.com/kb.
  
For any comments, detail technical questions, or reporting problems, please visit Zilog’s Technical Support at http://support.zilog.com.
 




