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CONTROL
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LATCH LATCH
[ i— b N e
R COUNTER COUNTER {sR) cez
92 ] (TICH) TIcL)
o CHIP TIMER 1 PORT B REGISTERS
T8 ——~{ access
Aso CONTROL TIMER 2 INPUT LATCH
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RS ———— watech || | F-------- E
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INTERNAL REGISTER SUMMARY
Register RS Coding Register Description
Number RS3 | RS2 | RS1 | RSO Desig. Write Read
0 0 0 0 0 ORB/IRB Output Register “'B" Input Register “B”’
1 0 0 0 1 ORA/IRA | Output Register “A"” Input Register “A"’
2 0 0 1 o DDRB Data Direction Register “B”
3 0 o] 1 1 DDRA Data Direction Register A"
4 0 1 0 0 TiC-L T1 Low-Order Latches [ T1 Low-Order Counter
[ 0 1 0 1 TICH T1 High-Order Counter
6 0 1 1 0 TiL-L T1 LowOrder Latches
7 0 1 1 1 TIL-H T1 High-Order Latches
8 1 0 0 o T2C-L T2 Low-Order Latches T2 Low-Order Counter
e} 1 0 0 1 T2C-H T2 High-Order Counter
10 1 0 1 0 SR Shift Register
1 1 o] 1 1 ACR Auxiliary Control Register
12 1 1 0 0 PCR Peripheral Control Register
13 1 1 ] 1 IFR interrupt Flag Register
14 1 1 1 0 IER interrupt Enable Register
15 1 1 1 1 ORA/IRA | Same as Reg 1 Except No “Handshake”’




REG 0 — ORB/IRB REG 1 — ORA/IRA

7 615141312lllq
7[5[5I4I3FII 0
[ I I | l | ISP
I PB]
BO PAY
Fe1 PA2 s
PB2 & Pa3 OUTPUT REGISTER A" (ORA)
OUTPUT REGISTER “B" (ORB) B OR
PB3 — PA4 wopa
= OR INPUT REGISTER “A" (IRA)
P S —
84 INPUT REGISTER "B (ORB) Pas
PBS PA6
s P86 PA7]
PB7 | Pin
Data Direction WRITE READ
Selection
Pin g
DDRA = “1” (OUTPUT) | MPU writes Output Level | MPU reads level on PA pin.
Data Direction WRITE READ (Input latching disabled) | (ORA).
Selection DDRA = “1” (OUTPUT) MPU reads IRA bit which is
ODRB = 1" {OUTPUT) | MPU writes Output Level |MPU reads output register bit (Input latching enabled) the level of the PA pin at the
{ORB) in ORB. Pin level has no affect. time of the last CA1 active
DDRB = 0" (INPUT) MPU writes into ORB, but | MPU reads input level on P8 sranstion.
Unput latching disabled) no effect on pin level, until| pin. ODRA = 0 {INPUT) MPU writes into ORA, hu_( MPU reads level on PA pin,
DDRB changed. {input tatching d'sabled) | no effect on pin level, until
g - e DORA
DORB = "0 (INPUT} MPU reads IR8 bit, \flhl:h is DORA = "0~ INFUT] MPU veads IRA Bt which s
{Input latching enabled} the level of the PB pin at the W {atch bled he level of the PA pi h
. 1 the last CB1 active nput latching enabled} l‘ e level of the pin at the
time ° time of the last CA1 active
transition. transition.

REG 2 — (DDRB) AND REG 3 (DDRA) REG 4 — TIMER 1 LOW-ORDER COUNTER

Llelel o] ]

e[ [ [ [ [o] -
| L.
-
PBO/PAOC L
PB1/PAT S—— 1
PB2/PA2 ————8 COUNT
[ VALUE
o PBIPA3| DATA DIRECTION REGISTER brrrrrrmesremsmarnne 16
PBA/PASL B” OR “A” (DDRB/DDRA} . 12
PBS/PAS 64
PBE/PAE y 12§j
PB7/PAT] WRITE — 8 BITS LOADED INTO T1 LOW-ORDER
“0" ASSOCIATED PB/PA PIN IS AN INPUT %:Xﬁ:gé#&?&ggﬁg&gﬁgﬁg
(HIGH-IMPEDANCE} COUNTER AT THE TIME THE HIGH-
“1" ASSOCIATED PB/PA PIN IS AN OUTPUT, ORDER COUNTER IS LOADED (REG 5).
WHOSE LEVEL IS DETERMINED BY
READ — 8 BITS FROM T1 LOW-ORDER COUNTER
ORB/ORA REGISTER BIT. TRANSFERRED TO MPU. IN ADDITION,

T1INTERRUPT FLAG IS RESET (BIT6
IN INTERRUPT FLAG REGISTER).



REG 5 — TIMER 1 HIGH-ORDER COUNTER

REG 6 — TIMER 1 LOW-ORDER

LATCHES
o T
l—zss 7 I* 1)
512 2
1024 4
2048 | COUNT 8 COUNT
VALUE B
4096 . 16 VALUE
8192 32
16384 64
32768 128

WRITE — 8 BITS LOADED INTO T1 HIGH-ORDER
LATCHES. ALSO, AT THIS TIME BOTH
HIGH AND LOW-ORDER LATCHES
TRANSFERRED INTO T1 COUNTER.
T1INTERRUPT FLAG ALSO IS RESET.

READ - 8 BITS FROM T1 HIGH-ORDER COUNTER
TRANSFERRED TO MPU.

WRITE — 8 BITS LOADED INTO Tt LOW-ORDER
LATCHES. THIS OPERATION S NO
DIFFERENT THAT A WRITE INTO
REG 4.

READ — 8 BITS FROM T1 LOW-ORDER LATCHES
TRANSFERRED TO MPU. UNLIKE REG 4
OPERATION, THIS DOES NOT CAUSE
RESET OF T1 INTERRUPT FLAG.

REG 7 — TIMER 1 HIGH-ORDER LATCHES REG 8 — TIMER 2 LOW-ORDER

COUNTER

anonAnng

256
2
512
—— 4
1024
L8 | count
2048 | counT . VALUE
4006 | VALUE e
32
8192
64
16384
128
32765

WRITE — 8 BITS LOADED INTO T1 HIGH-ORDER _ .
LATCHES. UNLIKE REG 4 OPERATION WRITE = 8 BITS LOADED INTO T2 LOW-ORDER
NO LATCH-TO-COUNTER TRANSFERS :
TAKE PLACE. READ ~ 8 BITS FROM T2 LOW-ORDER COUNTER
READ — 8 BITS FROM T1 HIGH-ORDER LATCHES TRAGSEERRED TO MPU. T2 INTERRUPT
TRANSFERRED TO MPU. -



REG 9 — TIMER 2 HIGH-ORDER COUNTER REG 10 — SHIFT REGISTER

[LEELELT panaaana

[—— 256 '1 [
t——— 5§12
—— 1024
e 2048 COUNT
- SHIFT
4096 VALUE - REGISTER
@ 8ITS
— 8192
16384
32762
NOTES: '

WRITE — 8BITS LOADED INTO Y2 HIGH-ORDER 1. WHEN SHIFTING QUT. BIT 7 1S THE FIRST BIT
COUNTER. ALSO, LOW-ORDER LATCHES OUT AND SIMULTANEOUSLY IS ROTATED BACK
TRANSFERRED TO LOW-ORDER INTO BITO.

COUNTER. IN ADDITION, T2 INTERRUPT 2. WHEN SHIFTING IN, BITS INITIALLY ENTER
FLAG IS RESET. BIT 0 AND ARE SHIFTED TOWARDS BIT 7.

READ —~ 8 BITS FROM T2 HIGH-ORDER COUNTER
TRANSFERRED TO MPU.

')
REG 11 — AUXILIARY CONTROL REGISTER

ey

ananRan0

LI T 17
T1 TIMER CONTROL L LATCH ENABLE/DISABLE
7| 6| OPERATION P87 ——— P8
010 TIMED INTERRUPT 1 » ENABLE LATCHING
EACH TIME T11§
LOADED DISABLED
o[ 1] CONTINUOUS
© INTERRUPTS
1[0 TIMED INTERRUPT | ONE SHOT
- EACH TIME T11S | OUTPUT SHIFT REGISTER CONTROL
B légzgfnbuous SQUARE 41312 | OPERATION
INTERRUPTS WAVE 01010} DISABLED
OUTPUT 0[0[1]SHIFT IN UNDER CONTROL OF 12
0]1[0| SHIFT {N UNDER CONTROL OF $2
T2 TIMER CONTROL o[1]1|SHIFT IN UNDER CONTROL OF EXT.CLK
s OPERATION 7{0[0[SHIFT OUT FREE-RUNNING AT T2 RATE
0] TIMED INTERRUPT 1[0 1[SHIFT OUT UNDER CONTROL OF 12
1| COUNT DOWN WITH 111 [0[SHIFT OUT UNDER CONTROL OF ¢2
PULSES ON PB6 7]7 17 [SHIFT OUT UNDER CONTROL OF EXT. CLK.




REG 12 — PERIPHERAL CONTROL

REGISTER

[7]sfs]

| IR |

REG 13 — INTERRUPT F%LAG REGISTER

I0BREAND

—A__I_l SET BY CLEARED BY
CB2 CONTROL CA1INTERRUPT CONTROL
CA2 ACTIVE EDGE | READ OR WRITE
7|6{5]{ OPERATION 0 = NEGATIVE ACTIVE EDGE CA2+ REG 1 {ORA}
0[0[0[INPUT-NEGATIVE ACTIVE EDGE 1= POSITIVE ACTIVE EDGE CAV——{CA1 ACTIVE EDGE READ OR WRITE
0[0[1]|INDEPENDENT INTERRUPT CA2 CONTROL REG t (ORA}
- INPUT-NEG EOGE SHIFT REG-JCOMPLETE 8 SHIFTS [ READ OR WRITE
© Tol1[{0]INPUT-POSITIVE ACTIVE EDGE 3|2} 1| OPERATION SHIFT REG
O[] 1|INDEPENDENT INTERRUPT 0]|0[0] INPUT-NEGATIVE ACTIVE EDGE €82 CB2 ACTIVE EDGE READ OR WRITE ORB
INPUT-POS EDGE ofo[ 1] INDEPENDENT INTERRUPT c81 DB1ACTIVE EDGE | READ OR WRITE ORB
11010 [HANDSHAKE OUTPUT INPUT-NEG EDGE TIMER 2 TIME-OUT OF T2 READ T2 LOW OR
1{0 |1 [PULSE OUTPUT 0|1 [0] INPUT-POSITIVE ACTIVE EDGE M WRITE T2 HIGH
1[1{0[LOWOUTPUT 01| 1] INDEPENDENT INTERRUPY TIME-OUT OF Tt READ T1 LOW OR
11 [1]RiGH ouTPuT INPUT-POS EDGE —TIMER 1 WRITE T1 HIGH
CB1 INTERRUPT CONTROL 110101 HANDSHAKE OUTPUT Lira ANY ENABLED CLEAR ALL
110]1]PULSE OUTPUT INTERRUPT INTERRUPTS
0 = NEGATIVE ACTIVE EDGE 11 [o{ LOW OUTPUT
1 = POSITIVE ACTIVE EDGE 117 [HIGH oUTPUT
NN
71615]4]3[21,[0]
I— CA2 7
CAl
SHIFT REG
c82 0= INTERRUPT DISABLED
= [o3:3] 1=INTERRUPT ENABLED
TIMER 2
TIMER 1
SET/CLEAR

NOTES:

1.IFBIT7ISA™0”, THEN EACH “1” IN BITS 0 - 6 DISABLES THE
CORRESPONDING INTERRUPT.

2 {FBIT7I1SA 1", THEN EACH “1” INBITS 0 - 6 ENABLES THE
CORRESPONDING INTERRUPT.

3. IF A READ OF THIS REGISTER IS DONE, BIT 7 WILL BE “0” AND
ALL OTHER BITSWILL REFLECT THEIR ENABLE/DISABLE STATE.



1 a0{] ca1

PAC 2 39[7] caz 3
PA1 E 3 mb RSO
PA2 (8] 37 RS1
PA3 [T e 36 RS2
PA4 T 6 351 ] RS3
Pas [T} 7 34} ] RES
Pa6 [] 8 33( 1 oo
Pa7 19 320} b1
P80 (10 syg5p2 31[7 02
P81 [ 30] o3
rB2 [ 29[7] Da
P83 [] Ds
PB4 [ D6
PBS ] o7
pe6 [ 42
P87 [ cs1
cet [ Cs2
ce2 RIW
vVee IRQ

0001 | SOH
2 0010]sTx | peg
) 0011 |ETX
0100 ! EOT
0101 ’ENG’
0110 | ACK

'
H

©0m{BEL [ETB
+ 1000 BS ican
b1001 | KT |

i

a 010" LF

¢ 00 VT )

1100 FF FS '.‘
< '01CR - Gs 3
t 110§ S0 ms p
. :\Hf’ S ivs
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