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��� � ��� ��� : DIP Pin Connections.
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��� � ��� �<� : Chip Carrier Pin Connections.
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The following section describes the pin functions of 
the ASCC. Figures 1 and 2 detail the respective pin 
functions and pin assignments.

0=;�� Channel A/Channel B Select�(input). This si­
gnal selects the channel in which the read or write 
operation occurs.

���� Chip Enable�(input, active Low). This signal se­
lects the ASCC for a read or write operation.

��	0>� ��	;�� Clear To Send(inputs, active Low). 
If these pins are programmed as Auto Enables, a 
Low on the inputs enables the respective transmit­
ters.

If not programmed as Auto Enables, they may be 
used as general-purpose inputs. Both inputs are 
Schmitt-trigger buffered to accommodate slow rise­
time inputs. The ASCC detects pulses on these in­
puts and can interrupt the CPU on both logic level 
transitions.

�=��� Data/Control Select� (input). This signal de­
fines the type of information transferred to or from 
the ASCC. A High means data is transferred; a Low 
indicates a command.

���0>� ���;�� Data Carrier Detect�(inputs, active 
Low). These pins function as receiver enables if they 
are programmed for Auto Enables ; otherwise they 
may be used as general-purpose input pins. Both 
pins are Schmitt-trigger buffered to accomodate 
slow rise-time signals. The ASCC detects pulses on 
these pins and can interrupt the CPU on both logic 
level transitions.

� ?�� @�� Data Bus�(bidirectional, 3-state). These lines 
carry data and commands to and from the ASCC.

���=��/0>� ���=��/;�� Data Terminal Rea- 
dy/Request� (outputs, active Low). These outputs 
follow the state programmed into the DTR bit.They 
can also be used as general-purpose outputs or as 
Request lines for a DMA controller.

����� Interrupt Enable In� (input, active High). IEI is 
used with IEO to form an interrupt daisy chain when 
there is more than one interrupt-driven device. A 
High IEI indicates that no other higher priority device 
has an interrupt under service or is requesting an in­
terrupt.

����� Interrupt Enable Out�(output, active High). IEO 
is High only if IEI is High and the CPU is not servi­
cing an ASCC interrupt or the ASCC is not reques­
ting an interrupt (Interrupt Acknowledge cycle only). 
IEO is connected to the next lower priority device’s 
IEI input and thus inhibits interrupts from lower prio­
rity devices.

����� Interrupt Request� (output, open-drain, active 
Low). This signal is activated when the ASCC re­
quests an interrupt.

���0�5�� Interrupt Acknowledge�(input, active Low). 
This signal indicates an active Interrupt Acknow­
ledge cycle. During this cycle, the ASCC interrupt 
daisy chain settles. When RD becomes active, the 
ASCC places an interrupt vector on the data bus (if 
IEI is High).

INTACK is latched by the rising edge of PCLK.
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�&�� ��� �0A� �� 	 � � �� � �� � � (continued) 

0�4+��'F+��BD�A+'�#�A++C<�'G�� The ASCC is ca­
pable of automatically echoing everything it re­
ceives. In Auto Echo mode, RxD is connected to 
TxD internally. Auto Echo mode can be used with 
NRZI or FM encoding with no additional delay, be­
cause the data stream is not decoded before re­
transmission. In Auto Echo mode, the CTS input is 
ignored as a transmitter enable (although transi­
tions on this input can still cause interrupts if pro­
grammed to do so). In this mode, the transmitter is 
actually bypassed and the programmer is responsi- 
ble for disabling transmitter interrupts and 
WAIT/REQUEST on transmit.

The ASCC is also capable of local loopback. In this 
mode TxD is connected to RxD internally, just as in 
Auto Echo mode. However, in Local Loopback 
mode, the internal transmit data is tied to the inter­
nal receive data and RxD is ignored (except to be 
echoed out via TxD). The CTS and DCD inputs are 
also ignored as transmit and receive enables. Ho­
wever, transitions on these inputs can still cause in­
terrupts. Local Loopback works with NRZ, NRZI or 
FM coding of the data stream.

�=���B4��"�'����C�<�#�4��7�� ASCC offers the choice 
of Polling, Interrupt (vectored or non vectored), and 
Block Transfer modes to transfer data, status, and 
control information to and from the CPU. The Block 
Transfer mode can be implemented under CPU or 
DMA control.

�+##�B��� All interrupts are disabled. Three status re­
gisters in the ASCC are automatically updated

������� H� : Data Encoding Methods.

whenever any function is performed. The idea be- 
hing polling is for the CPU to periodically read a sta­
tus register until the register contents indicate the 
need for data to be transferred. Only one register 
needs to be read ; depending on its contents, the 
CPU either writes data, reads data, or continues.

Two bits in the register indicate the need for data 
transfer. An alternative is a poll of the Interrupt Pen­
ding register to determine the source of an interrupt. 
The status for both channels resides in one regis­
ter.

�B4����C47�� When an ASCC responds to an Inter­
rupt Acknowledge signal (INTACK) from the CPU 
an interrupt vector may be placed on the data bus. 
This vector is written in WR2 and may be read in 
RR2A or RR2B (Figures 8 and 9).

To speed interrupt response time, the ASCC can 
modify three bits in this vector to indicate status. If 
the vector is read in Channel A, status is never in­
cluded ; if it is read in Channel B, status is always 
included.

Each of the six sources of interrupts in the ASCC 
(Transmit, Receive, and External/ Status interrupts 
in both channels) has three bits associated with the 
interrupt source : Interrupt Pending (IP), Interrupt 
Under Service (IUS), and Interrupt Enable (IE). Ope­
ration of the IE bit is straightforward. If the IE bit is 
set for a given interrupt source, then that source can 
request interrupts. The exception is when the MIE 
(Master Interrupt Enable) bit in WR9 is reset and no 
interrupts may be requested. The IE bits are write 
only.
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5&.* � �,�266151/,��&2-%�=206� .25&�8&,&.25/.�%2*�5:/�
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� �� � ��� @� K� Data Path.
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� � �E�0$$��E� (continued)

� �� � ��� U� : Write Register Bit Functions.

SGS-THOMSON 11/22



Z8531

PROGRAMMING (continued)

Figure 9 : Write Register Bit Functions (continued).

Write Register 9 Write Register 12

Write Register 10

i V | o t |o , fo « jp , |o , lP , |0 * I

Write Register 11
|o.|p,|ot~|o, 10,1

fp>ip.to.kio»io»|piip»i

Li;

Write Register 13
jp,|o,[o,|o, |p,|a»|p,|Dt (

LiTC*

-  TCk

-  TC,,

- TC«
-  TC,* 

* TCu
- TC,,

Write Register 14
10,10,10,10,10,10,101 |D,|

SR GENERATOR ENABLE 

■R OENERATOR SOURCE 

BTH/REQUEST FUNCTION 

AUTO ECHO 

LOCAL LOOFSACK

ENTER SEARCH MOOE 

RESET MISSING CLOCK 

DISABLE DFLl

SET SOURCE •  SR GENERATOR 

SET SOURCE -  RTxC

Write Register 15 

10,10,10,10,10,10,10,10,1 

Ls

-  IB IE 

-CTSM

^ 7 SGS-THOMSON
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� �$ ��E� (continued)

� �� � ��� ��� : Interrupt Acknowledge Cycle Timing.

0;	�A&��� $06�$&$� �0���E	

	X.<+# ����.�4�� 1�#�� &B�4

V, Voltages on all Pins with Respect to GND -  0.3 to + 7.0 V

� � Operating Ambient Temperature 0 to + 70 
-  40 to + 85 

- 5 5  t o + 125

°C

� �74� Storage Temperature -  65 to + 150 °c

Stresses 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 sections of these speci­
fications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

	 �0� �0� � � � � 	 � � � � � � �� �� � 	

The DC characteristics and capacitance sections 
below apply for the following standard test condi­
tions, unless otherwise noted. All voltages are refe­
renced to GND. Positive current flows into the refe­
renced pin.

Standard conditions are as follows :
■ + 4.75V < Vcc < + 5.25V 
.  GND = OV
	� � �  as specified in Order Codes

The Ordering Information section lists temperature 
ranges and product numbers. Package drawings 
are in the Package Information section in this book. 
Refer to the Literature List for additional documen­
tation.

All ac parameters assume a load capacitance of 
50 pf max.

� �� � ��� ��� : Standart Test Load.

	E	��I�$	��
MtMIILItgflfMItgS
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DC CHARACTERISTICS

Symbol Parameter Test Conditions Min. Max. Unit
V|H Input High Voltage - 2.0 Vcc + 0.3 V

V IL Input Low Voltage - -  0.3 0.8 V

VoH Output High Voltage I o h  = -  250 pA 2.4 - V

VoL Output Low Voltage I o l  = + 2 mA - 0.4 V

I IL Input Leakage 0.4 < V im < + 2.4 V - ± 10 pA

l0L Output Leakage 0.4 < Vout < + 2.4 V - ± 10 pA

Icc Vcc Supply Current - - 250 mA

Vcc = 5 V ± 5% unless otherwise specified, over specified temperature range.

CAPACITANCE

Symbol Parameter Test Conditions Min. Max. Unit
C IN Input Capacitance - - 10 Pf

CoUT Output Capacitance - - 15 Pf

Ci/o Bidirectional Capacitance - - 20 Pf

f : 1 MHz, overspecified temperature range. 
Unmeasured pins returned to ground.

READ AND WRITE TIMING

T  SGS-THOMSON
m 7# M fgM LigM K S
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N ° Symbol Parameter
4 MHz 6 MHz 8 MHz

i
Notes * 

tMin. Max. Min. Max. Min. Max.
27 TdA(DR) Address Required Valid to Read Data Valid 

Delay
- 300 - 280 - 220 -

28 TwWRI WR Low Width 240 - 200 - 150 - -

29 TsDW(WR) Write Data to WR i  Setup Time 10 - 10 - 10 - -

30 ThDW(WR) Write Data WR T Hold time 0 - 0 - - - -

31 TdWR(W) WR i  to Wait Valid Delay - 240 - 200 - 170 4

32 TdRD(W) RD i  to Wait Valid Delay - 240 - 200 - 170 4

33 TdWRf(REQ) WR i  to W/REQ Not Valid Delay - 240 - 200 - 170 -

34 TdRDf(REQ) RD i  to W/REQ Not Valid Delay - 240 - 200 - 170 -

35 TdWRr(REQ) WR T to DTR/REQ not Valid Delay - 4TcPC - 4TcPC - 4TcPC -

36 TdRD(REQ) RD T DTR/REQ Not Valid Delay - 4TcPC - 4TcPC - 4TcPC -
37 TdPC(INT) PLCK i  To INT Valid Delay - 500 - 500 - 500 4

38 TdA(RD) INTACK to RD i  (acknowledge) Delay 250 - 200 - 150 - 5

39 TwRDA RD (acknowledge) Width 250 - 200 - 150 - -

40 TdRDA(DR) RD i  (acknowledge) to Read Data Valid 
Delay

- 250 - 180 - 140 -

41 TslEI(RDA) IEI to RD i  (acknowledge) Setup Time 120 - 100 - 95 - -

42 ThlEI(RDA) IEI to RD T (acknowledge) Hold Time 0 - 0 - 0 - -

43 TdlEI(IEO) IEI to IEO Delay Time - 120 - 100 - 95 -

44 TdPC(IEO) PLCK T IEO Delay - 250 - 250 200 -

45 TdRDA(INT) RD i  to INT Inactive Delay - 500 - 500 - 450 4

46 TdRD(WRQ) RD T WR i  Delay for no Reset 30 - 15 - 15 - -

47 TdWRQ(RD) WR T to RD i  Delay for no Reset 30 - 30 - 20 - -

48 TwRES WR and RD Coincident Low for Reset 250 - 200 - 150 - -

49 Trc Valid Access Recovery Time 4TcPC - 4TcPC - 4TcPC - 3

Notes : 3. Parameter applies only between transactions involving the ASCC.
4. Open-drain output, measured with open-drain test load.
5. Parameter is system dependent. For any ASCC in the daisy chain, TdlAi(RD) must be greater than the sum of TdPC (IEO) for the hi­

ghest priority device in the daisy chain, TslEI(RDA) for the ASCC, and TdlEI(IEO) for each device separating them in the daisy 
chain.

* Timing are preliminary and subject to change, 
t  Units in nanoseconds (ns).
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E����0A� ��$��E� (continued)

N ° S ym b o l P a ra m e te r
4 M Hz 6 M Hz 8 M H z N o te s  * 

tM in . M ax. M in . M ax. M in . M ax.

1 TdPC(REQ) PCLK i  to W/REQ Valid Delay - 250 - 250 - 250 -

2 TdPC(W) PCLK i  to Wait Inactive Delay - 350 - 350 - 350 -

3 TsRXC(PC) RxC T to PCLK T Setup Time 
(PCLK + 4 case only)

80 TwPCI 70 TwPCI 60 TwPCI 1.4

4 TsRXD(RXCr) RxD to RXC T Setup Time (XI mode) 0 - 0 - 0 - 1

5 ThRXD(RXCr) RxD to RxC t  Hold Time (XI mode) 150 - 150 - 150 - 1

6 TsRXD(RXCf) RxD to RxC i  Setup Time (X1 mode) 0 - 0 - 0 - 1.5

7 ThRXD(RXCf) RxD to RxC i  Hold Time (X1 Mode) 150 - 150 - 150 - 1.5

8 TsTXC(PC) TxC i  to PCLK T Setup Time 0 - 0 - 0 - 2.4

9 TdTXCf(TXD) TxC 1 to TxD Delay (X1 Mode) - 300 - 230 - 200 2

10 TdTXCr(TXD) TxC T to TxD Delay (X1 mode) - 300 - 230 - 200 2.5

11 TdTXD(TRX) TxD to TRxC Delay (send clock echo) - 200 - 200 - 200 -

12 TwRTXh RTxC High Width 180 - 180 - 150 - 6

13 TwRTXI RTxC Low Width 180 - 180 - 150 - 6

14 TcRTX RTxC Cycle Time 1000 - 640 - 500 - 6

15 TcRTXX Crystal Oscillator Period 250 1000 165 1000 125 1000 3

16 TwTRXh TRxC High Width 180 - 180 - 150 - 6

17 TwTRXI TRxC Low Width 180 - 180 - 150 - 6

18 TcTRX TRxC Cycle Time 1000 - 640 - 500 - 6.7

19 TwEXT DCD or CTS or Rl Pulse Width 200 200 - 200 - -

�+4�7� : 1. RxC is RTxC or TRxC, whichever is supplying the receive clock.
2. TxC isTR xC or RTxC, whichever is supplying the transmit clock.
3. Both RTxC and R1 have 30 pF capacitors ot ground connected to them. ___
4. Parameter applies only if the data rate is one-fourth the PCLK rate. In all other cases, no phase relationship between RxC and 

PCLK or TxC and PCLK is required.
5. Parameter applies only to FM encoding/decoding.
6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are identical to chip PCLK 

requirements.
7. The maximum receive or transmit data is 1/4 PLCK.
* Timings are preliminary and subject to change.
f  Units in nanoseconds (ns).

20/22 f Z 7  SGS-THOMSON
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SYSTEM TIMING

ITO.TiuC
RECEIVE \ _____/f S_____/ -------- V

-<D-

/

78�7 >

CTi, dco , ri 'K................. ........ ..

9
IMT �

k ® 4

N ° Symbol Parameter
4 MHz 6 MHz 8 MHz

Notes * 
tMin. Max. Min. Max. Min. Max.

1 TdRXC(REQ) RxC �� to W/REQ Valid Delay 8 12 8 12 8 12 2

2 TdRXC(W) RxC �� to Wait Inactive Delay 8 14 8 14 8 14 1, 2

3 TdRXC(INT) RxC �� to INT Valid Delay 10 16 10 16 10 16 1, 2

4 TdTXC(REQ) TxC si to W/REQ Valid Delay 5 8 5 8 5 8 3

5 TdTXC(W) TxC � to Wait Inactive Delay 5 11 5 11 5 11 1, 3

6 TdTXC(DRQ) TxC � to DRT/REQ Valid Delay 4 7 4 7 4 7 1, 3

7 tdTXC(INT) TxC � to INT Valid Delay 6 10 6 10 6 10 1, 3

8 TdEXT(INT) DCD or CTS Transition to INT Valid Delay 2 6 2 6 2 6 1

Notes : 1. Open-drain output, measured with open-drain test load.
2. RxC is RTxC or TRxC, whichever is supplying the receive clock.
3. TxC is TRxC or RTxC, whichever is supplying the transmit clock. 
* Timings are preliminary and subject to change.
t  Units equal to TcPC.
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CIO COUNTER/TIMER AND PARALLEL I/O UNIT

■ TWO INDEPENDENT 8-BIT, DOUBLE-BUFFE­
RED, BIDIRECTIONAL I/O PORTS PLUS A 4- 
BIT SPECIAL-PURPOSE I/O PORTS. I/O 
PORTS FEATURE PROGRAMMABLE POLA­
RITY, PROGRAMMABLE DIRECTION (Bit 
mode), "PULSE CATCHERS", AND PRO­
GRAMMABLE OPEN-DRAIN OUTPUTS

.  FOUR HANDSHAKE MODES, INCLUDING 3- 
WIRE (like the IEEE-488)

.  REQUEST/WAIT SIGNAL FOR HIGH-SPEED 
DATA TRANSFER

.  FLEXIBLE PATTERN-RECOGNITION LOGIC, 
PROGRAMMABLE AS A 16-VECTOR INTER­
RUPT CONTROLLER

■ THREE INDEPENDENT 16-BIT COUNTER/ 
TIMERS WITH UP TO FOUR EXTERNAL 
ACCESS LINES PER COUNTER/TIMER (count 
input, output, gate, and trigger), AND THREE 
OUTPUT DUTY CYCLES (pulsed, one-shot, and 
square-wave), PROGRAMMABLE AS RETRIG- 
GERABLE OR NONRETRIGGERABLE

l .  EASY TO USE SINCE ALL REGISTERS ARE 
READ/WRITE

� � 	 � � �� � �� �

The Z8536 CIO Counter/Timer and Parallel I/O 
element is a general-purpose peripheral circuit, 
satisfying most counter/timer and parallel I/O needs 
encountered in system designs. This versatile 
device contains three I/O ports and three counter/ 
timers. Many programmable options tailor its confi­
guration to specific applications. The use of the de­
vice is simplified by making all internal registers 
(command, status, and data) readable and (except 
for status bits) writable. In addition, each register is 
given its own unique internal address, so that any 
register can be accessed in two operations. All 
data registers can be directly accessed in a single 
operation. The CIO is easily interfaced to all popu­
lar microprocessors.

����H?

�A��HH

(Ordering Information at the end of the datasheet)

��������� : Logic Functions.
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Figure 2a ?� ����� �1,� �/,,&-51/,* Figure 2b ?� �%17��2..1&.�� �1,� �/,,&-51/,* 
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%2*�2,�1,5&..075�0,6&.�*&.;1-&�/.�1*�.&F0&*51,8�2,�1,�
5&..075 

IEO. )�����$����������*$�  D/05705��2-51;&��18%E � ��	�
1*� �18%� /,3+�19� ���� 1*� �18%�2,6�5%&����� 1*� ,/5�*&.;1�
-1,8� 2,� 1,5&..075�9./4�5%&� .&F0&*51,8� ��	� /.� 1*� ,/5�
.&F0&*51,8� 2,� 1,5&..075� D�,5&..075� �-G,/:3&68&� -+�
-3&�/,3+E � ��	�1*�-/,,&-5&6�5/�5%&� ,&<5�3/:&.�7.1/.1�
5+�6&;1-&H*�����1,705�2,6�5%0*�1,%1=15*�1,5&..075*�9./4�
3/:&.�7.1/.15+�6&;1-&* 

�	��� )�����$���%�($���  D/05705�� /7&,�6.21,�� 2-51;&�
�/:E � �%1*� *18,23� 1*� 7033&6� �/:� :%&,�5%&� ��	� .&�
F0&*5*�2,�1,5&..075 

�	������ )�����$�����+��,��!-�  D1,705��2-51;&��/:E �
�%1*� 1,705� 1,61-25&*� 5/� 5%&� ��	� 5%25� 2,� �,5&..075

�-G,/:3&68&�-+-3&�1*�1,�7./8.&** � �����"�40*5�=&�
*+,-%./,1L&6�5/����"��2,6�15�40*5�=&�*52=3&�5%./0�
8%/05�5%&� �,5&..075��-G,/:3&68&�-+-3& 

��������� ������� )	*������  D=161.&-51/,23�� )�*525&�� /.�
/7&,�6.21,E � �%&*&�&18%5� ��	�31,&*�5.2,*9&.�1,9/.42�
51/,�=&5:&&,�5%&���	H*��/.5���2,6�&<5&.,23�6&;1-&* �

��������� �������)	*������  D=161.&-51/,23�� )�*525&�� /.�
/7&,�6.21,E � �%&*&�&18%5� ��	�31,&*�5.2,*9&.�1,9/.42�
51/,�=&5:&&,�5%&���	H*��/.5���2,6�&<5&.,23�6&;1-&* �
�2+� 23*/� =&� 0*&6� 5/� 7./;16&� &<5&.,23� 2--&**� 5/�
�/0,5&.�R14&.*� �� 2,6�C 

��������� �������)	*������  D=161.&-51/,23�� )�*525&�� /.�
/7&,�6.21,E � �%&*&�9/0.� ��	� 31,&*� 2.&� 0*&6�5/� 7./�
;16&� %2,6*%2G&�� ������ 2,6� ��Q����� 31,&*� 9/.�
�/.5*���2,A3���/.�5/�7./;16&�&<5&.,23�2--&**�5/��/0,��
5&.��14&.�)� /.�2--&**�5/�5%&���	H*� �/.5�� 
PCLK. ����������� ����+  D1,705�� ����-/47251=3&E �
�%1*� 1*�5%&� -3/-G�0*&6� =+�5%&� 1,5&.,23� -/,5./3� 3/81-�
2,6� 5%&� -/0,5&.�514&.*� 1,� 514&.� 4/6& � �5� 6/&*� ,/5�
%2;&�5/�=&�5%&�����-3/-G 

RD* *. �&26�D1,705��2-51;&��/:E ��%1*�*18,23�1,61-25&*�
5%25�2� ���� 1*� .&261,8�9./4�5%&� ��	 � �0.1,8� 2,� �,�
5&..075��-G,/:3&68&�-+-3&��5%1*�*18,23�825&*�5%&�1,�
5&..075�;&-5/.�/,5/�5%&�6252�=0*�19�5%&���	�1*�5%&�%1�
8%&*5�7.1/.15+�6&;1-&�.&F0&*51,8�2,�1,5&..075 

WR*. /����  D1,705��2-51;&��/:E ��%1*�*18,23�1,61-25&*�
2����:.15&�5/�5%&���	 
Z� �%&,� ���2,6� ���2.&�6&3&-5&6� 3/:�25�5%&�*24&�514&�D,/.4233+�2,�
133&823�-/,6151/,E��5%&���	�1*�.&*&5 
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�%&���	��/0,5&.��14&.�2,6��2.233&3���	�&3&4&,5�D91�
80.&�)E� -/,*1*5*�/9�2����� 1,5&.92-&��5%.&&� ��	�7/.5*�
D5:/� 8&,&.23�70.7/*&� '�=15� 7/.5*� 2,6� /,&� *7&-123��
70.7/*&� N�=15�7/.5E��5%.&&� �M�=15�-/0,5&.�514&.*�� 2,�

;� 1,5&..075�-/,5./3�3/81-�=3/-G��2,6�5%&�1,5&.,23�-/,5./3�
3/81-�=3/-G ��,�&<5&,*1;&�,04=&.�/9�7./8.2442=3&�
/751/,*� 233/:�5%&�0*&.�5/�5213/.�5%&�-/,9180.251/,�5/�
=&*5�*015�5%&�*7&-191-�27731-251/, 

�%&� 5:/� 8&,&.23�70.7/*&� '�=15� ��	� 7/.5*� D9180.&� NE�
2.&�16&,51-23��&<-&75�5%25��/.5���-2,�=&�*7&-191&6�5/�
7./;16&�&<5&.,23�2--&**�5/��/0,5&.��14&.*� �� 2,6�C �
�15%&.�7/.5�-2,�=&�7./8.244&6�5/�=&�2�%2,6*%2G&��
6.1;&,�� 6/0=3&�=099&.&6� 7/.5�D1,705�� /05705�� /.�=161�
.&-51/,23E�/.�2�-/,5./3�5+7&�7/.5�:15%�5%&�61.&-51/,�/9�
&2-%� =15� 1,61;160233+� 7./8.2442=3& � �2-%� 7/.5� 1,�

1_� &306&*� 7255&.,�.&-/8,151/,� 3/81-�� 233/:1,8� 1,5&..075�
8&,&.251/,�:%&,�2�*7&-191-�7255&.,�1*�6&5&-5&6 ��%&�
7255&.,�.&-/8,151/,�3/81-�-2,�=&�7./8.244&6�*/�5%&�
7/.5�90,-51/,*�31G&�2�7.1/.15+�1,5&..075�-/,5./33&. ��/.5*�
��2,6���-2,�23*/�=&�31,G&6�5/�9/.4�2��M�=15���	�7/.5 

�/�-/,5./3�5%&*&�-272=13151&*�� =/5%�7/.5*�-/,521,� �C�
.&81*5&.* � �%.&&� /9�5%&*&� .&81*5&.*�� 5%&� �,705�� 	05�

������� )� ?� ��	� �3/-G��128.24 

705��2,6��099&.�.&81*5&.*��-/47.1*&�5%&�6252�725%�.&�
81*5&.* � �:/� .&81*5&.*�� 5%&� �/6&� �7&-191-251/,�2,6�
�2,6*%2G&��7&-191-251/,� .&81*5&.*�� 2.&�0*&6�5/�6&�
91,&�5%&�4/6&�/9�5%&�7/.5�2,6�5/�*7&-19+�:%1-%�%2,6*�
%2G&��19�2,+��1*�5/�=&�0*&6 ��%&�.&9&.&,-&�7255&.,�9/.�
5%&�7255&.,�.&-/8,151/,�3/81-�1*�6&91,&6�;12�5%.&&�.&�
81*5&.*�?�5%&��255&.,��/32.15+���255&.,��.2,*151/,��2,6�
�255&.,��2*G�.&81*5&.* ��%&�6&5213&6�-%2.2-5&.1*51-*�
/9�&2-%�=15�725%� D9/.�&<2473&��5%&�61.&-51/,� /9�6252�
93/:� /.�:%&5%&.�2�725%�1*�1,;&.51,8� /.� ,/,1,;&.51,8E�
2.&�7./8.244&6�0*1,8�5%&� �252� �25%� �/32.15+�� �2�
52��1.&-51/,��2,6��7&-123� ��	��/,5./3�.&81*5&.* 

�%&�7.142.+�-/,5./3�2,6� *5250*�=15*�2.&�8./07&6� 1,�
2�*1,83&�.&81*5&.��5%&��/442,6�2,6��5250*�.&81*5&.��
*/�5%25�295&.�5%&�7/.5�1*�1,151233+�-/,9180.&6�� /,3+�5%1*�
.&81*5&.�40*5�=&�2--&**&6� 9.&F0&,53+ � �/� 92-131525&�
1,151231L251/,��5%&�7/.5�3/81-�1*�6&*18,&6�*/�5%25�.&81*�
5&.*� 2**/-125&6� :15%� 2,� 0,.&F01.&6� -272=1315+� 2.&�
18,/.&6�2,6�6/�,/5�%2;&�5/�=&�7./8.244&6 

�P I � �#�$�%�&���
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������� 4 : Ports A and B Block Diagram.
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The function of the special-purpose 4-bit port, Port 
C (figure 5), depends upon the roles o f Ports A and 
B. Port C provides the required handshake lines. 
Any bits of Port C not used as handshake lines can 
be used as I/O lines or to provide external access 
for the third counter/timer.

Since Port C’s function is defined primarily by Ports 
A and B, only three registers (besides the Data In­
put and Output registers) are needed. These regis­
ters specify the details of each bit path : the Data 
Path Polarity, Data Direction, and Special I/O 
Control registers.

The three counter/timers (figure 6) are all identical. 
Each is comprised of a 16-bit down-counter, a 16- 
bit Time Constant register (which holds the value 
loaded into the down-counter), a 16-bit Current 
Count register (used to read the contents of the 
down-counter), and two 8-bit registers for control 
and status (the Mode Specification and the Com­
mand and Status registers).

The capabilities of the counter/timer are numerous. 
Up to four port I/O lines can be dedicated as 
external access lines for each counter/timer : 
counter input, gate input, trigger input, and coun­
ter/timer output. Three different counter/timer output 
duty cycles are available : pulse, one-shot, or 
square-wave. The operation of the counter/timer 
can be programmed as either retriggerable or non- 
retriggerable. With these and other options, most 
counter/timer applications are covered.

There are five registers (Master Interrupt Control re­
gister, three Interrupt Vector registers, and the Cur­
rent Vector register) associated with the interrupt 
logic. In addition, the ports’ Command and Status 
registers and the counter/timers’ Command and 
Status registers include bits associated with the in­
terrupt logic. Each of these registers contains three 
bits for interrupt control and status : Interrupt Pen­
ding (IP), Interrupt Under Service (IUS), and Inter­
rupt Enable (IE).

W@	E	��I�$	��
raraOIHIOTrijMDOt
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Figure (� ?� �/.5� �� �3/-G� �128.24 

TO PORT TO PORT TO COUNTER/
A B TIMER 3

FUNCTIONAL DESCRIPTION
�%&�9/33/:1,8�6&*-.1=&*� 5%&�90,-51/,*� /9�5%&� 7/.5*��
7255&.,�.&-/8,151/,� 3/81-�� -/0,5&.�514&.*�� 2,6� 1,5&.�
.075�3/81- 
I/O Port Operations. 	9�5%&� ��	H*�5%.&&� ��	�7/.5*��
5:/� D�/.5*� ��2,6� �E� 2.&�8&,&.23�70.7/*&�� 2,6� 5%&�
5%1.6�D�/.5��E�1*�2�*7&-123�70.7/*&�N�=15�7/.5 � �/.5*���
2,6�=�-2,�=&�-/,9180.&6�2*�1,705��/05705��/.�=161.&-�
51/,23� 7/.5*� :15%� %2,6*%2G& � D�/0.�6199&.&,5� %2,6�
*%2G&*� 2.&� 2;2132=3&E � �%&+� -2,� 23*/� =&� 31,G&6� 5/�
9/.4�2�*1,83&��M�=15�7/.5 ��9�5%&+�2.&�,/5�0*&6�2*�7/.5*�
:15%�%2,6*%2G&��5%&+�7./;16&��M�1,705�/.�/05705�=15*�
:15%�5%&�6252�61.&-51/,�7./8.2442=3&�/,�2�=15�=+�=15�
=2*1* � �/.5� ��23*/� 7./;16&*� 2--&**�9/.� �/0,5&.��1��
4&.*� �� 2,6� C � �,� 233� -/,9180.251/,*�� �/.5*� ��2,6� ��
-2,�=&�7./8.244&6�5/�.&-/8,1L&�*7&-191-�6252�725�
5&.,*�2,6�5/�8&,&.25&�1,5&..075*�:%&,�5%&�7255&.,�1*�
&,-/0,5&.&6 

�%&�9/0.�=15*�/9� �/.5���7./;16&�5%&�%2,6*%2G&�31,&*

9/.� �/.5*� �� 2,6� �� :%&,� .&F01.&6 � �� ����
Q����������31,&�-2,�23*/�=&�7./;16&6�*/�5%25���	�
5.2,*9&.*�-2,�=&�*+,-%./,1L&6�:15%����*�/.����* �
�,+� �/.5� �� =15*� ,/5� 0*&6� 9/.� %2,6*%2G&� /.� ����
Q���������� -2,� =&� 0*&6� 2*� 1,705� /.�/05705� =15*�
D1,61;160233+�6252�61.&-51/,�7./8.2442=3&E�/.�&<5&.�
,23� 2--&**� 31,&*�9/.� �/0,5&.��14&.� ) � �/.5� ��6/&*�
,/5� -/,521,� 2,+� 7255&.,�.&-/8,151/,� 3/81- � �5�1*�� %/�
:&;&.�� -272=3&�/9�=15�266.&**2=3&�:.15&* � �15%�5%1*�
9&250.&�� 2,+� -/4=1,251/,� /9� =15*�-2,� =&� *&5�2,6�/.�
-3&2.&6�:%13&�5%&�/5%&.�=15*� .&421,� 0,61*50.=&6�:1�
5%/05�91.*5�.&261,8�5%&�.&81*5&. 

Bit Port Operations � �,�=15�7/.5�/7&.251/,*��5%&�7/.5H*�
�252��1.&-51/,� .&81*5&.�*7&-191&*�5%&�61.&-51/,�/9�62�
52�93/:�9/.�&2-%�=15 ��� �� *7&-191&*�2,�1,705�=15��2,6�2�
��*7&-191&*�2,� /05705�=15 � �9�=15*�2.&�0*&6�2*� ��	�=15*�
9/.� 2� -/0,5&.�514&.�� 5%&+�*%/036� =&� *&5� 2*� 1,705� /.�
/05705��2*� .&F01.&6 
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�%&� �252� �25%� �/32.15+� .&81*5&.�7./;16&*�5%&�-272�
=1315+�/9�1,;&.51,8�5%&�6252�725% ��� �� *7&-191&*�1,;&.�
51,8�� 2,6�2���*7&-191&*� ,/,1,;&.51,8 ��33�61*-0**1/,*�
/9�5%&�7/.5�/7&.251/,*�2**04&�5%25�5%&�725%�1*� ,/,�
1,;&.51,8 

�%&� ;230&� .&50.,&6� :%&,� .&261,8� 2,� 1,705� =15� .&�
93&-5*�5%&� *525&�/9�5%&�1,705�O0*5�7.1/.�5/�5%&� .&26 � ��
��H*�-25-%&.�-2,�=&�1,*&.5&6�1,5/�5%&�1,705�6252�725%�
=+�7./8.2441,8� 2� �� 5/�5%&� -/..&*7/,61,8� =15�7/*1�
51/,�/9�5%&�7/.5H*��7&-123� ��	��/,5./3�.&81*5&. ��%&,�
2� �� 1*�6&5&-5&6�25�5%&� ��H*�-25-%&.�1,705�� 15*�/05705�1*�
*&5�5/� �� 0,513�15�1*�-3&2.&6 ��%&���H*�-25-%&.�1*�-3&2.&6�
=+�:.151,8�2� ��5/�5%&�=15 � �,�233� /5%&.�-2*&*�� 255&47�
5&6�:.15&*�5/�1,705�=15*�2.&�18,/.&6 

�%&,��/.5*���2,6���1,-306&�/05705�=15*��.&261,8�5%&�
�252�.&81*5&.�.&50.,*�5%&�;230&�=&1,8�/05705 � �&26*�
/9��/.5���.&50.,�5%&�*525&�/9�5%&�71, � 	05705*�-2,�=&�
*7&-191&6�2*�/7&,�6.21,�=+�:.151,8�2��� 5/�5%&�-/..&*�
7/,61,8�=15�/9�5%&�7/.5H*��7&-123� ��	��/,5./3�.&81*5&. �
�/.5���%2*�5%&�266151/,23�9&250.&�/9�=15�266.&**2=3&

:.15&* � �%&,� :.151,8�5/� �/.5� ���5%&�9/0.�4/*5�*18,1�
91-2,5�=15*� 2.&�0*&6�2*�2�:.15&� 7./5&-5� 42*G�9/.�5%&�
3&2*5�*18,191-2,5�=15*� D��N�� ��(�� C�M�� 2,6� )�IE � �9�5%&�
:.15&� 7./5&-5�=15� 1*�:.155&,� :15%�2� ���5%&�*525&� /9�5%&�
-/..&*7/,61,8�/05705�=15�1*�,/5�-%2,8&6 

������,����;��!���+��*��������1 � �/.5*���2,6���-2,�
=&� *7&-191&6� 2*� '�=15� 1,705�� /05705�� /.� =161.&-51/,23�
7/.5*�:15%�%2,6*%2G& � �%&���	�7./;16&*�9/0.�6199&�
.&,5�%2,6*%2G&*�9/.�15*�7/.5*�?� �,5&.3/-G&6���5./=&6��
�03*&6�� 2,6�)��1.& � �%&,�*7&-191&6�2*�2�7/.5�:15%�
%2,6*%2G&��5%&�5.2,*9&.�/9�6252�1,5/�2,6� /05�/9�5%&�
7/.5�2,6�1,5&..075�8&,&.251/,�1*�0,6&.�-/,5./3�/9�5%&�
%2,6*%2G&� 3/81- � �/.5� �� 7./;16&*� 5%&� %2,6*%2G&�
31,&*�2*�*%/:,�1,�52=3&� � � �,+��/.5���31,&*�,/5�0*&6�
9/.�%2,6*%2G&�-2,�=&�0*&6�2*�*1473&���	�31,&*�/.�2*�
2--&**�31,&*�9/.��/0,5&.��14&.�)$

�%&,� �/.5*� ��2,6� �� 2.&� -/,9180.&6� 2*� 7/.5*� :15%�
%2,6*%2G&�� 5%&+� 2.&� 6/0=3&�=099&.&6 � �%1*� 233/:*�
9/.�4/.&�.&32<&6�1,5&..075�*&.;1-&�./051,&�.&*7/,*&�
514& � ��*&-/,6�=+5&�-2,� =&�1,705�5/�/.�/05705�9./4
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�&�� ��� �0A� �� 	 � � �� � �� � � (cont’d) 
the port before the interrupt for the first byte is ser­
viced. Normally, the Interrupt Pending (IP) bit is set 
and an interrupt is generated when data is shifted 
into the Input register (input port) or out of the Out­
put register (output port). For input and output ports, 
the IP is automatically cleared when the data is read 
or written. In bidirectional ports, IP is cleared only by 
command. When the Interrupt on Two Bytes (ITB) 
control bit is set to 1, interrupts are generated only 
when two bytes of data are available to be read or 
written. This allows a minimum of 16 bits of informa­
tion to be transferred on each interrupt. With ITB set, 
the IP is not automatically cleared until the second 
byte of data is read or written.

When the Single Buffer (SB) bit is set to 1, the port 
acts as if it is only single-buffered. This is useful if 
the handshake line must be stopped on a byte-by- 
byte basis.

Ports A and B can be linked to form a 16-bit port by 
programming a 1 in the Port Link Control (PLC) bit. 
In this mode, only Port A’s Handshake Specification 
and Command and Status registers are used. Port 
B must be specified as a bit port. When linked, on­
ly Port A has pattern-match capability. Port B’s pat­
tern-match capability must be disabled. Also, when 
the ports are linked. Port B’s Data register must be 
read or written before Port A’s.

When a port is specified as a port with handshake, 
the type of port it is (input, output, or bidirectional) 
determines the direction of data flow. The data di­
rection for the bidirectional port is determined by a 
bit in Port C (table 1). In all cases, the contents of 
the Data Direction register are ignored. The 
contents of the Special I/O Control register apply on­
ly to output bits (3-state or open-drain). Inputs may 
not have 1 ’s catchers ; therefore, those bits in the 
Special I/O Control register are ignored. Port C lines 
used for handshake should be programmed as in­
puts. The handshake specification overrides Port 
C’s Data Direction register for bits that must be out­
puts. The contents of Port C’s Data Path Polarity re­
gister still apply.

�B4��#+'G�D� I�BD7F�G��� In the Interlocked Hand­
shake mode, the action of the CIO must be acknow­
ledged by the external device before the next action 
can take place. Figure 7 shows timing for Interlocked 
Handshake. An output port does not indicate that 
new data is available until the external device indi­
cates it is ready for the data. Similarly, an input port 
does not indicate that it is ready for new data until 
the data source indicates that the previous byte of 
the data is no longer available, thereby acknow­
ledging the input port’s acceptance of the last byte. 
This allows the CIO to interface directly to the port

of a Z8 microcomputer, a UPC, an FIO, an FIFO, or 
to another CIO port with no external logic.
A 4-bit deskew timer can be inserted in the Data 
Available (DAV) output for output ports. As data is 
transferred to the Buffer register, the deskew timer 
is triggered. After the number of PCLK cycles spe­
cified by the deskew timer time constant plus one, 
DAV is allowed to go Low. The deskew timer there­
fore guarantees that the output data is valid for a 
specified minimum amount of time before DAV goes 
Low. Deskew timers are available for output ports 
independent of the type of handshake employed.

Strobed Handshake. In the Strobed Handshake 
mode, data is "strobed" into or out of the port by the 
external logic. The falling edge of the Acknowledge 
Input (ACKIN) strobes data into or out of the port. 
Figure 7 shows timing for the Strobed Handshake. 
In contrast to the Interlocked handshake, the signal 
indicating the port is ready for another data transfer 
operates independently of the ACKIN input. It is up 
to the external logic to ensure that data overflows or 
underflows do not occur.

��-���� I�BD7F�G��� The 3-Wire Handshake is de­
signed for the situation in which one output port is 
communicating with many input ports simultaneous­
ly. It is essentially the same as the Interlocked 
Handshake, except that two signals are used to in­
dicate if an input port is ready for new data or if it 
has accepted the present data. In the 3-Wire Hand­
shake (figure 8), the rising edge of one status line 
indicates that the port is ready for data, and the ri­
sing edge of another status line indicates that the 
data has been accepted. With the 3-Wire Hands­
hake, the output lines of many input ports can be 
bussed together with open-drain drivers ; the output 
port knows when all the ports have accepted the da­
ta and are ready. This is the same handshake as is 
used on the IEEE-488 bus. Because this handshake 
requires three lines, only one port (either A or B) can 
be a 3-Wire Handshake port at a time. The 3-Wire 
Handshake is not available in the bidirectional 
mode. Because the port’s direction can be changed 
under software control, however, bidirectional IEEE- 
488-type transfers can be performed.

Pulsed Handshake. The Pulsed Handshake (fi­
gure 9) is designed to interface to mechanical-type 
devices that require data to be held for long periods 
of time and need relatively wide pulses to gate the 
data into or out of the device. The logic is the same 
as the Interlocked Handshake mode, except that an 
internal counter/timer is linked to the handshake lo­
gic. If the port is specified in the input mode, the ti­
mer is inserted in the ACKIN path. The external 
ACKIN input triggers the timer and its output is used

( ) � � �#�$�%�&���
� 7 � � � � � � � 	 � � � � �
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FUNCTIONAL DESCRIPTION D-/,5H6E�
2*� 5%&� �,5&.3/-G&6� �2,6*%2G&H*� ,/.423� 2-G,/:�
3&68&�1,705 � �9�5%&�7/.5�1*�2,�/05705�7/.5��5%&�514&.�1*�
732-&6�1,�5%&��252��;2132=3&�D��#E�/05705�725% ��%&�
514&.� 1*� 5.188&.&6� :%&,� 5%&� ,/.423� �,5&.3/-G&6�
�2,6*%2G&���#�/05705�8/&*��/:�2,6�5%&�514&.�/05�
705�1*�0*&6�2*�5%&�2-5023���#�/05705 ��%&�-/0,5&.�51��
4&.� 421,521,*� 233� /9� 15*� ,/.423� -272=13151&* � �%1*�
%2,6*%2G&�1*� ,/5�2;2132=3&�5/�=161.&-51/,23�7/.5* �

��Q�����������1,&�	7&.251/, ��/.5���-2,�=&�7./�
8.244&6�5/�7./;16&�2�*5250*�*18,23� /05705�1,�2661�
51/,�5/�5%5� __/.423�%2,6*%2G&�31,&*�9/.�&15%&.��/.5���
/.���:%&,�0*&6�2*�2�7/.5�:15%�%2,6*%2G& ��%&�26�
6151/,23�*18,23�1*�&15%&.�2���Q�����/.������*18,23 �
�%&���Q�����*18,23�1,61-25&*�:%&,�2�7/.5�1*�.&2�
6+�5/�7&.9/.4�2�6252�5.2,*9&.�;12�5%&�����1,5&.92-& �
�5� 1*�1,5&,6&6�9/.�0*&� :15%� 2� ����5+7&�6&;1-& � �%&�
�����*18,23�7./;16&*� *+,-%./,1L251/,�9/.�5.2,*9&.*�
:15%�2���� � �%.&&�=15*�1,�5%&� �/.5��2,6*%2G&��7&��
-191-251/,� .&81*5&.� 7./;16&� -/,5./3*� 9/.� 5%&� ���
Q����������3/81- � �&-20*&�5%&�&<5.2� �/.5� �� 31,&�
1*�0*&6��/,3+�/,&�7/.5�-2,�=&�*7&-191&6�2*�2�7/.5�:15%�
2�%2,6*%2G&�2,6�2���Q����������31,& ��%&�/5%&.�
7/.5�40*5�=&�2�=15�7/.5 

	7&.251/,� /9�5%&� ��Q�����31,&�1*� 4/6191&6�=+�5%&�
*525&� /9� 5%&� 7/.5H*� �,5&..075� /,� �:/� �+5&*� D���E�
-/,5./3�=15 � �%&,� ����1*����5%&� ��Q�����31,&�8/&*

2-51;&�2*�*//,�2*�5%&���	�1*�.&26+�9/.�2�6252�5.2,*�
9&. � �9� ���� 1*� ��� ��Q�����6/&*� ,/5�8/� 2-51;&� 0,513�
5:/� =+5&*�-2,� =&�5.2,*9&..&6 � ��Q�����*52+*�2-�
51;&�2*�3/,8�2*�2�=+5&�1*�2;2132=3&�5/�=&�.&26�/.�:.15�
5&, 

�%&� �������� ��Q����� 90,-51/,� 1*� .&*&.;&6� 9/.�
0*&�:15%�=161.&-51/,23�7/.5*�/,3+ ��,�5%1*�-2*&��5%&����
Q�����31,&�1,61-25&*�5%&�*5250*�/9�5%&� .&81*5&.�,/5�
=&1,8� 0*&6� 1,� 5%&� 6252� 725%� 25� 5%25� 514& � �9� 5%&�
���	���31,&�1*��18%��5%&���Q�����31,&�1*��18%�:%&,�
5%&� 	05705� .&81*5&.�1*�&475+ � �9� ���	���1*� �/:��5%&�
��Q�����31,&�1*��18%�:%&,�5%&��,705�.&81*5&.�1*�9033 

�������&%���-�������:�-���*��������1 � �/5%� �/.5*���
2,6� �� -2,� =&� 7./8.244&6� 5/� 8&,&.25&� 1,5&..075*�
:%&,� 2� *7&-191-� 7255&.,� 1*� .&-/8,1L&6� 25�5%&� 7/.5 �
�%&� 7255&.,�.&-/8,151/,� 3/81-�1*�1,6&7&,6&,5�/9�5%&�
7/.5� 27731-251/,�� 5%&.&=+� 233/:1,8� 5%&� 7/.5�5/� .&-/�
8,1L&� 7255&.,*� 1,� 233� /9�15*� -/,9180.251/,* � �%&� 725�
5&.,� -2,�=&�1,6&7&,6&,53+�*7&-191&6�9/.�&2-%�=15�2*�
��� �� .1*1,8�&68&��92331,8�&68&�� /.�2,+�5.2,*151/, � �,�
61;16023�=15*�42+�=&�42*G&6�/99 ���7255&.,�425-%�1*�
6&91,&6�2*�5%&�*140352,&/0*�*251*92-51/,� /9�233� ,/,��
42*G&6� =15� *7&-191-251/,*� 1,�5%&� ���� 4/6&� /.�5%&�
*251*92-51/,� /9�2,+�,/,�42*G&6�=15�*7&-191-251/,*� 1,�
&15%&.� /9� 5%&� 	�� /.� 	���.1/.15+� �,-/6&6� #&-5/.�
4/6&* 

Table �� ?� �/.5��� �15��5131L251/, 

� / .5� � �� � � / , 918 0 .2 51/ , PC3 PC2 PC! PC0
�/.5*� ��2,6� �� ?� �15*� �/.5* �15� ��	 �15� ��	 �15� ��	 �15� ��	

�/.5� �� ?� �,705� /.� 	05705� �/.5�
D1,5&.3/-G&6�� *5./=&6�� /.� 703*&6�
%2,6*%2G&E�Z

���� /.k��# ��"�� ��Q����������
/.� �15� ��	

�15� ��	

�/.5� �� ?� �,705� /.� 	05705� �/.5�
D1,5&.3/-G&6�� *5./=&6�� /.� 703*&6�
%2,6*%2G&E� Z

��Q����������
/.� �15� ��	

�15� ��	 ���� /.� ��# ��"��

�/.5� �� /.� �� ?� �,705� �/.5�
D)�:1.&� %2,6*%2G&E

���� D/05705E ��#� D1,705E ��Q����������
/.� �15� ��	

���� D/05705E

�/.5� �� /.� �� ?� 	05705� �/.5�
D)�:1.&� %2,6*%2G&E

��#� D/05705E ���� D1,705E ��Q����������
/.� �15� ��	

���� D1,705E

�/.5� �� /.� �� ?� �161.&-51/,23� �/.5�
D1,5&.3/-G&6� /.� *5./=&6� %2,6*%2G&E

���� /.� ��# ��"�� ��Q����������
/.� �15� ��	

���	��

Z��/5%� �/.5*���2,6���-2,�=&�*7&-191&6�1,705�/.�/05705�:15%�1,5&.3/-G&6�� �5./=&6��/.��03*&6��2,6*%2G&�25�5%&�*24&�514&�19�,&15%&.�0*&*�
��Q��������� 
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������� I� ?� �,5&.3/-G&6�2,6� �5./=&6� �2,6*%2G&* 

������ �������"� 	������ �������"�

���	���
� � � � � � � " � A � l � Z�

� � hhhh

N
 I N

����� �	#���
�	� ������
��������

��������� ?�)�:1.&� �2,6*%2G& 

������� >�?� �03*&6� �2,6*%2G& �%&�7255&.,�*7&-191&6�1,�5%&��255&.,��&91,151/,�.&81*�
5&.�2**04&*�5%25�5%&�6252�725%�1*�7./8.244&6�5/�=&�
,/,1,;&.51,8 � �9�2,� 1,705�=15�1,�5%&�6252�725%� 1*�7./�
8.244&6�5/�=&�1,;&.51,8��5%&�7255&.,�6&5&-5&6�1*�5%&�
/77/*15&� /9� 5%&� /,&� *7&-191&6 � 	05705� =15*� 0*&6� 1,�
5%&� 7255&.,�425-%� 3/81-� 2.&� 1,5&.,233+� *2473&6� =&�
9/.&�5%&�1,;&.5�,/,1,;&.5�3/81- 

�15� �/.5� �255&.,��&-/8,151/,�	7&.251/,* � �0.1,8� =15�
7/.5�/7&.251/,*�� 7255&.,�.&-/8,151/,� 42+�=&�7&.9/.�
4&6� /,�233�=15*�� 1,-3061,8�5%/*&�0*&6�2*� ��	�9/.�5%&�
-/0,5&.�514&.* � �%&�1,705�5/�5%&�7255&.,�.&-/8,151/,�
3/81-�9/33/:*�5%&� ;230&� 25�5%&� 71,*� D5%./08%� 5%&� 1,�
;&.5�,/,1,;&.5�3/81-E�1,�233�-2*&*�&<-&75�9/.�*1473&�1,�
705*�:15%� ��H*�-25-%&.* � �,�5%1*�-2*&��5%&�/05705�/9�5%&�
��H*�-25-%&.�1*� 0*&6 � �%&,� /7&.251,8� 1,�5%&����� /.�
	�� 4/6&�� 15�1*�5%&�5.2,*151/,�9./4� 2� ,/�425-%�5/� 2�
425-%� *525&�5%25� -20*&*�5%&� 1,5&..075 � �,� 5%&�U	�U�
4/6&�� 19� 2� *&-/,6� 425-%� /--0.*� =&9/.&� 5%&� 91.*5�
425-%� 8/&*� 2:2+�� 15� 6/&*� ,/5� -20*&� 2,� 1,5&..075 
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�&� � ��� �0A� � � 	 � � �� � �� � � (cont’d)
Since a match condition only lasts a short time when 
edges are specified, care must be taken to avoid lo­
sing a match condition. Bit ports specified in the OR- 
Priority Encoded Vector mode generate interrupts 
as long as any match state exists. A transition from 
a no-match to a match state is not required.
The pattern-recognition logic of bit ports operates in 
two basic modes : transparent and latched. When 
the Latch on Pattern Match (LPM) bit is set to 0 
(Transparent mode), the interrupt indicates that a 
specified pattern has occurred, but a read of the Da­
ta register does not necessarily indicate the state of 
the port at the time the interrupt was generated. In 
the Latched mode (LPM = 1), the state of all the port 
inputs at the time the interrupt was generated is lat­
ched in the input register and held until IP is clea­
red. In all cases, the PMF indicates the state of the 
port at the time it is read.

If a match occurs while IP is already set, an error 
condition exists. If the Interrupt On Error bit (IOE) is 
0, the match is ignored. However, if IOE is 1 after 
the first IP is cleared, it is automatically set to 1 along 
with the Interrupt Error (ERR) flag. Matches occur­
ring while ERR is set are ignored. ERR is cleared 
when the corresponding IP is cleared.
When a pattern-match is present in the OR-Priority 
Encoded Vector mode, IP is set to 1. The IP cannot 
be cleared until a match is no longer present. If the 
interrupt vector is allowed to include status, the vec­
tor returned during Interrupt Acknowledge indicates 
the highest priority bit matching its specification at 
the time of the Acknowledge cycle. Bit 7 is the hi­
ghest priority and bit 0 is the lowest. The bit initially 
causing the interrupt may not be the one indicated 
by the vector if a higher priority bit matches before 
the Acknowledge. One the Acknowledge cycle is ini­
tiated, the vector is frozen until the corresponding IP 
is cleared. Where inputs that cause interrupt is ser­
viced, the 1 ’s catcher can be used to hold the value. 
Because a no-match to match transition is not re­
quired, the source of the interrupt must be cleared 
before IP is cleared or else a second interrupt is ge­
nerated. No error detection is performed in this 
mode, and the Interrupt On Error bit should be set 
to 0.
�+�47�Y�4F�I�BD7F�G����44��B���'+�B�4�+B��C�d
��4�+B�� In this mode, the handshake logic normally 
controls the setting of IP and, therefore, the gene­
ration of interrupt requests. The pattern-match logic 
controls the Pattern-Match Flag (PMF). The data is 
compared with the match pattern when it is shifted

from the Buffer register (input port) or when it is shif­
ted from the Output register to the Buffer register 
(output port). The pattern match logic can override 
the handshake logic in certain situations. If the port 
is programmed to interrupt when two bytes of data 
are available to be read or written, but the first byte 
matches the specified pattern, the pattern-recogni­
tion logic sets IP and generates an interrupt. While 
PMF is set, IP cannot be cleared by reading or wri­
ting the data registers. IP must be cleared by com­
mand. The input register is not emptied while IP is 
set, nor is the output register filled until IP is cleared.

If the Interrupt on Match Only (IMO) bit is set, IP is 
set only when the data matches the pattern. This is 
useful in DMA-type application when interrupts are 
required only after a block of data is transferred.

�+�B4��=��.����C���4�+B�� The three independent 
16-bit counter/timers consist of a presettable 16-bit 
down counter, a 16-bit Time Constant register, a 16- 
bit Current Counter register, an 8-bit Mode Specifi­
cation register, an 8-bit Command and Status regis­
ter, and the associated control logic that links these 
registers.

��<#���� : Counter/Timer External Access.

��B'4�+B �=�� c /t 2 c /t 3

Counter/Timer Output PB 4 PB 0 pc  0

Counter Input PB 5 PB 1 PC 1

Trigger Input PB 6 PB 2 PC 2

Gate Input PB 7 PB 3 PC 3

The flexibility of the counter/timers is enhanced by 
the provision of up to four lines per counter/timer 
(counter input, gate input, trigger input, and 
counter/timer output) for direct external control and 
status. Counter/Timer Ts external I/O lines are 
provided by the four most significant bits of Port B. 
Counter/Timer 2’s are provided by the four signifi­
cant bits of Port B. Counter/Timer 3’s external I/O 
lines are provided by the four bits of Port C. The uti­
lization of these lines (table 2) is programmable on 
a bit-by-bit basis via the Counter/Timer Mode Spe­
cification registers.

When external counter/timer I/O lines are to be 
used, the associated port lines must be vacant and 
programmed in the proper data direction. Lines 
used for counter/timer I/O have the same characte­
ristics as simple input lines. They can be specified 
as inverting or noninverting ; they can be read and 
used with the pattern-recognition logic. They can al­
so include the 1 ’s catcher input.
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N° Symbol Parameter
4 MHz 6 MHz

Notes* * t
Min. Max. Min. Max.

� �-�� ���"� �+-3&� �14& C(� N��� �M( N���

C �:��% ���"� �165%� D%18%E ��( C��� I� C���

) �:��� ���"� �165%� D3/:E ��( C��� I� C���

N �.�� ���"� �1*&� �14& C� ��

( ���� ���"� �233� �14& C� �(

M �*3�D��E �����"� 5/� ���"� T  �&507� �14& ��� ���

I �%3�D��E �����"� 5/� ���"� T  �/36� �14& � �

' �*3�D��E �����"� 5/� ��� i� �&507� �14& C�� C��

> �%3�D��E �����"� 5/� ��� 5 � �/36� �14& � �

�� �*3�D��E �����"� 5/� ��� N� �&507� �14& C�� C��

�� �%3�D��E �����"� 5/� ��� T  �/36� �14& � �

�C �*�D��E �66.&**� 5/� ��� i� �&507� �14& '� '�

�) �%�D��E �66.&**� 5/� ��� T  �/36� �14& � �

�N �*�D��E �66.&**� 5/� ��� �� �&507� �14& '� '�

�( �%�D��E �66.&**� 5/� ���5 � �/36� �14& � �

�M �*���D��E ��� �/:� 5/� ��� i� �&507� �14& � � �

�I �*��%D��E ��� �18%� 5/� ��� i� �&507� �14& ��� I� �

�' �%��D��E ���5/� ��� T  �/36� �14& � � �

�> �*���D��E ��� �/:� 5/� ��� i� �&507� �14& � �

C� �*��%D�� ��� �18%� 5/� ��� i� �&507� �14& �� I�

C� �%��D��E ��� 5/� ��� 5 � �/36� �14& � �

CC �:��� ��� �/:� �165% )>� C(� �

C) �6��D���E ��� i� 5/� �&26� �252� �-51;&� �&32+ � �

CN �6��9D��E ��� l� �/� �&26� �252�#2316� �&32+ C(( �'�

C( �6��.D��E ��� T  5/� �&26� �252� ,/5� #2316� �&32+ � �

CM �6��D��LE ��� T  5/� �&26� �252� �3/25� �&32+ I� N( C

CI �:��� ��� �/:� �165% )>� C(�

C' �*��D��E �.15&� �252�5/� ��� i� �&507� �14& � �

C> �%��D��E �.15&� �252�5/� ��� T  �/36� �14& � �

)� �.- #2316� �--&***� �&-/;&.+� �14& ����� Z M(� )

)� �6��D���E �255&.,� �25-%� 5/� ���� �&32+� D=15� 7/.5E C� d� '�� C M

)C �6��"D���E ��"��� 5/� ���� �&32+� D7/.5� :15%� %2,6*%2G&E ���d�M�� �� N�M

)) �6��D���E �/0,5&.� �,705� 5/� ���� �&32+� D-/0,5&.� 4/6&E C� d� I�� C M

)N �6��D���E ���"� 5/� ���� �&32+� D514&.� 4/6&E )� d� I�� ) M

)( �*3�D���E �����"� 5/� ��� ��� D2-G,/:3&68&E� �&507� �14& )(� C(� (

)M �:��� ��� D2-G,/:3&68&E�165% )(� C(�

�/5&*�?� � � �2.24&5&.�6/&*�,/5�2773+�5/� �,5&..075��-G,/:3&68&�5.2,*2-51/,* 
C � �3/25�6&32+�1*�4&2*0.&6�5/�5%&�514&�:%&,�5%&�/05705�%2*�-%2,8&6�� (#�:15%�41,1404�2-�3/26�2,6�42<1404�6-�3/26 �) 
) � �.-�1*�5%&�*7&-191&6� ,04=&.�/.�)��-���� :%1-%&;&.�1*�3/,8&. 
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Z8536

N° Symbol Parameter
4 MHz 6 MHz

Notes*tMin. Max. Min. Max.
1 TsDI(ACK) Data Input to ACKIN �  Setup Time 0 0

2 ThDI(ACK) Data Input to ACKIN �  Hold Time 
Strobed Handshake

500

3 TdACKf(RFD) ACKIN �  to RFD 1 Delay 0 0

4 TwACKI ACKIN Low Width-Strobed Handshake 250

5 TwACKh ACKIN High Width-Strobed Handshake 250

6 TdRFDr(ACK) RFD T  to ACKIN �  Delay 0 0

7 TsDO(DAV) Data Out to DAV �  Setup Time 25 20 1

8 TdDAVf(ACK) DAV �  to ACKIN 1 Delay 0 0

9 ThDO(ACK) Data Out to ACKIN �  Hold Time 2 2 2

10 TdACK(DAV) ACKIN 1 to DAV T  Delay 2 2 2

11 THDI(RFD) Data Input to RFD �  Hold Time-Interlocked 
Handshake

12 TdRFDf(ACK) RFD �  to ACKIN T  Delay Interlocked 
Handshake

0 0

13 TdACKr(RFD) ACKIN T  (DAV T) to RFD T  
Delay-Interlocked and 3-Wire Handshake

0 0

14 TdDAVr(ACK) DAV t  to ACKIN t  (RFD T)-lnterlocked and 
3-Wire Handshake

0 0

15 TdACK(DAV) ACKIN T  (RFD T) to DAV 1 
Delay-Interlocked and 3-Wire Handshake

0 0

16 TdDAVIf(DAC) DAV t  to DAC T  Delay-Input 3-Wire 
Handshake

0 0

17 ThDI (DAC) Data Input to DAC T  Hold Time-3-Wire 
Handshake

0 0

18 TdDACOr(DAV) DAC T  to DAV T  Delay-Input 3-Wire 
Handshake

0 0

19 TdDAVIr(DAC) DAV T  to DAC �  Delay-Input 3-Wire 
Handshake

0 0

20 TdDAVOf(DAC) DAV T  to DAC �  Delay-Output 3-Wire 
Handshake

0 0

21 ThDO(DAC) Data Ouput to DAC T  Hold Time-3-Wire 
Handshake

2 2 2

22 TdDACIr(DAV) DAC T  to DAV T  Delay-Output 3-Wire 
Handshake

2 2 2

23 TdDAVOr(DAC) DAV T  to DAC 1 Delay-Output 3-Wire 
Handshake

0 0

6#���� : 1. This time can be extended through the use of deskew timers.
2. Units equal to TcPC.
* Timing are preliminary and subject to change. All timing references assume 2.0V for a logic "1" and 0.8V for a logic "0". 
t  Units in nanoseconds (ns), except as noted.
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Z8536

MISCELLANEOUS PORT TIMING

N° Symbol Parameter
4 MHz 6 MHz

Notes* f
Min. Max. Min. Max.

1 Trl Any Input Rise Time 100 100

2 Tfl Any Input Fall Time 100 100

3 TwVs 1 's Catcher High Width 250 170 1

4 TwPM Pattern Match Input Valid (Bit Port) 750 500

5 TsPMD Data latched on pattern match setup time 
(bit port)

0 0

6 ThPMD Data latched on pattern match hold time 
(bit port)

1000 65

Notes : 1. If the input is programmed inverting, e low-going pulse of the same which will be detected.
* Timing are preliminary and subject to change. All timing references assume 2.0V for a logic "1” and 0.8V for a logic “0". 
t  Units in nanoseconds (ns).

ORDERING INFORMATION

Sales Type Frequency Temp. Range Package
Z8536B1V 4MHz 0 to 70°C DIL40-PLA
Z8536AB1 V 6MHz 0 to 70cC DIL40-PLA
Z8536B6V 4MHz -  40 to 85°C DIL40-PLA
Z8536AB6V 6MHz -  40 to 85°C DIL40-PLA
Z8536C1V 4MHz 0 to 70°C PLCC44
Z8536AC1 V 6MHz 0 to 70°C PLCC44
Z8536C6V 4MHz -  40 to 85°C PLCC44
Z8536AC6V 6MHz -  40 to 85°C PLCC44
Z8536D1N 4MHz 0 to 70°C DIL40-CER
Z8536AD1N 6MHz 0 to 70°C DIL40-CER
Z8536D6N 4MHz -  40 to 85°C DIL40-CER
Z8536AD6N 6MHz -  40 to 85°C DIL40-CER
Z8536D2N 4MHz -  55 to 125°C DIL40-CER
Z8536AD2N 6MHz -  55 to 125°C DIL40-CER
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