intersil CDP6805E2, CDP68B0O5EZ2C,
CDP6805E3, CDP680OSE3C

March 1998 CMOS 8-Bit Microprocessor
Hardware Features Description
¢ Full Speed Operating Power @ 5V. ... ... 35mW(Typ) The CDP6805E2 and CDP6805E3 Microprocessors Unit

. (MPUs) belong to the CDP6805 Family of CMOS

Wait Mode Power ....................... SmW(Typ) Microcomputers. These 8-bit fully static and expandable
* StopMode Power. ..................... 25 uW(Typ) microprocessors contain a CPU, on-chip RAM, I/O and
Timer. They are low power, low cost processors designed for

* 112 Bytes of On-Chip RAM mid-range applications in the consumer, automotive,

« 16 Bidirectional /O Lines on CDP6805E2 industrial and communications markets where very low

o ] power consumption constitutes an important factor. The

+ 13 Bidirectional I/O Lines on CDP680SE3 major features of the CDP6805E2 and CDP6805E3 MPUs

« Internal 8-Bit Timer with Software Programmable 7-Bit are listed under “Hardware Features” and “Software
Prescaler Features’”.

« External Timer Input

« Full External and Timer Interrupts Ordering Information
* Multiplexed Address/Data Bus TEMP. PKG.
« Master Reset and Power-On Reset PART NUMBER | RANGE (°C) PACKAGE NO.
» CDP6805E2 is Capable of Addressing up to 8K Bytes CDPG805E2E Oto70 |40LdPDIP E40.6

of External Memory

CDP6805E3E 0to 70 40 Ld PDIP E40.6

« CDP6805E3 is Capable of Addressing up to 64K Bytes

of External Memory CDP6805E2CE -40t0 85 |40 Ld PDIP E40.6
* Single 3V to 6V Supply CDP6805E3CE -40t0 85 |40 Ld PDIP E40.6
* On-Chip Oscillator CDP6805E2 0to 70 44 Ld PLCC N44.65
¢ 40 Pin Dual-in-Line Package (E Suffix)

CDP6805E3 Oto 70 44 Ld PLCC N44.65

¢ 44 Lead Plastic Chip Carrier Package (Q Suffix)
« -40°C to +85°C Operation with CDP6805E2C and CDPEBOSE2C 401085 144 LdPLCC N44.65

CDP680SE3C CDP6805E3C 401085 |44LdPLCC N44.65
Software Features
« Efficient Use of Program Space
« Versatile Interrupt Handling
¢ True Bit Manipulation
* Addressing Modes with Indexed Addressing for

Tables
« Efficient Instruction Set
* Memory Mapped I/O
« Two Power Saving Standby Modes

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. File Number 27463

http://www.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999
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CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

Pinouts
CDP6805E2 (PDIP)
TOP VIEW
RESET hd El Vbp
RO [39] osc1
LI 38] osc2
DS 37] TIMER

[36] PBO
35] PB1
[34] PB2
33] PB3

31] PBS
E PB6

PA2 [29] P87
Pa1 [T 28] BO
Pa0 [T 27] B1
Al12 26] B2

Ess
24] B4
23] B5
22] B6
21] B7
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CDP6805E3 (PDIP)
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TOP VIEW
RESET [1] i [40] Voo
RQ [2] [39] osc1
u 3] 38] osc2
ps [4] 37] TIMER
RW [5] [36] PBO
As [€] [35] PB1
A15 [7] [34] PB2
A4 [] 33] PB3
A13 [9] 32] PB4
PA4  [10] 31] PBS
PA3 [1]] [30] PB6
PA2 [12] [29] PB7
PAL [13] 28] BO
PAO [14] 27] B1
A12 [15] 26] B2
A1l [16] 25] B3
Al0 [17] 22] B4
i8]
[19]
[29]

Vss




CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

Pinouts (continued)
CDP6805E2 (PLCC)

TOP VIEW
I o
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AS 7 [ ] 39 PB1
pa7 M s PIN 1 IDENT 38 1 pB2
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CDP6805E3 (PLCC)
TOP VIEW
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CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

Block

PORT A
LINES

PORT B
LINES

PORT A
LINES

PORT B
LINES

Diagrams
37 e OSCl  0SC2 RESET LI IRQ
TIMER — PRESCALER | coUNTER ) 38y 1 3 2
TIMER CONTROL —] OSCILLATOR I_], |_
PAO +—2 ACCUMULATOR ~280
PAL 2 3 A CPU 2 B1
12 CONTROL 26
11 | PoRT | DpATA REGISTER MUX MULTIPLEXED
PASET A prR 4 L8 X Bus [, B3 ADDRESS/
PA4«— REG REG CONDITION DRIVE je——B4 DATABUS
PAS <2 CODE 23 oo
< 5 REGISTER ¢ ‘>
PA6 «—) p—— CPU l——> B6
PAT + POINTER 2,57
6 spP
PROGRAM 19
COUNTER A8
5 HIGH pcy ALU nopREss [ A% ADDRESS
PBO& PROGRAM DRIVE J—>A10 BUS
= COUNTER 16 p1s
PB1+—) LOW ?
P23 PCL [ 15, A10
Pes 22 POBRT DE?'T?A 6 ADDRESS
PB4« REG | REG —>AS  STROBE
SOET conS o 2 ps  patasTroBE
PBG«E- 112 x 8 (92)
PB7 +—» RAM | 5 L RAW READ/WRITE
FIGURE 1A. CDP6805E2 BLOCK DIAGRAM
37 =y, 0OSCl  0SC2 RESET LI IRQ
TIMER ——>| PRESCALER | _ o U\ T 1| 34 2
TIMER CONTROL <—| OSCILLATOR
PAO +—2 ACCUMULATOR ~2»80
PAL 2 K A cPU 205 B1
12 CONTROL 26
11 | PorT | DATA REGISTER MUX MULTIPLEXED
arry B DR |—¢ |8 X Bus [, B3 " ADDRESS/
PA4«— REG REG CONDITION DRIVE Je—B4 DATABUS
CODE 23, B5
REGISTER ¢ 22
CPU <=~ B6
STACK 21
POINTER gp —B7
PROGRAM 19
COUNTER T
ALU 17, a10
PBO<«=s PROGRAM BT
= COUNTER ADDRESS |—— A11 ADDRESS
PB1<«— LOW DRIVE 15 BUS
34 PCL — A12
PB24— L 9, A13
PORT | DATA
PB3«— g bIR | 8, A14
PB4y REG | REG 7
31 » Al5
PB5 +— 6 ADDRESS
30 | 6,
PBG<2—9' 112x 8 AS  STROBE
PB7+—> RAM BUS 4
controL |~ ps  pATA sTROBE
(92)
| 5 L RW READ/WRITE

FIGURE 1B. CDP6805E3 BLOCK DIAGRAM




CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

Absolute Maximum Ratings

DC Supply Voltage Range, (Vpp) ........

Voltage Referenced to Vgg Terminal)

All Voltage Input Voltages Except OSC1 (V). Vss-0.5V to Vpp +0.5V
DC Input Current, Any One Input..........

Operating Conditions

Temperature Range (Ta) ... ............

....... -40°C to 85°C

Thermal Information

Maximum Storage Temperature Range (Tstg) - - - -
Maximum Lead Temperature (During Soldering)
At Distance 1/16 +1/32 in. (1.59 + 0.79mm)

From Case for 10s Max

CDP6805E2,CDP6805EZ2E,

CDP6805E3, CDP6805E3E . .. .....oovvnnn 0°C to 70°C
CDP6805E2C, CDP6805E2CE,
CDP6805E3C, CDP6805E3CE . .............. -40°C to 85°C

Ta = Full Package Temperature Range (All Package Types)

........ -0.3Vto+8V  Thermal Resistance (Typical, Note 1) 834 (°CIW)
PDIPPackage .. ........ ..., 50
PLCCPackage ............cciiiiiinaninann. 50

--------------- +10mA  Device Dissipation Per Output Transistor . ..............100mW

-55°C to 150°C

........ 265°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. 834 is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications 3.0V

(Vpp = 3VDC, Vsg =0, Ta = T_to Tpy), Unless Otherwise Specified

PARAMETER SYMBOL MIN MAX UNIT
Output Voltage I oap < 10pA VoL - 0.1 \Y
Vou Vpp - 0.1 - v
Total Supply Current (C|_ = 50pF - no DC loads) tcyc = 54s
Run (Vj = 0.2V, Vjy = Vpp -0.2V) IpD - 1.3 mA
Wait (Note 2) IbD - 200 HA
Stop (Note 2) IbD - 100 HA
Output High Voltage
(ILoaD = 0.25mA) A8-A15, BO-B7 VoH 2.7 - v
(ILoaD = 0.1mA) PAO-PA7, PBO-PB7 VoH 2.7 - v
(ILoap = 0.25mA) DS, AS, RIW VoH 2.7 - v
Output Low Voltage
(IlLoaD = 0.25mA) A8-A15, B0-B7 VoL - 0.3 \Y
(IlLoaD = 0.25mA) PA0-PA7, PBO-PB7 VoL - 0.3 \Y
(ILoap = 0.25mA) DS, AS, RIW VoL - 0.3 \%
Input High Voltage
PAO-PA7, PBO-PB7, BO-B7 VIH 2.1 - \%
Timer, IRQ, RESET VIH 2.5 - \%
0sC1 ViH 2.1 - \Y
Input Low Voltage (All inputs) VL - 0.5 \%
Frequency of Operation
Crystal fosc 0.032 1.0 MHz
External Clock fosc DC 1.0 MHz
Input Current
RESET, IRQ, Timer, OSC1 N - +1 HA




CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

DC Electrical Specifications 3.0V

(Vpp =3VDC, Vgg =0, Ta = T to Ty), Unless Otherwise Specified

PARAMETER SYMBOL MIN MAX UNIT
Three-State Output Leakage
PAO-PA7, PBO-PB7, BO-B7 ITsL - +10 MA
Capacitance
RESET, IRQ, Timer CiN - 8.0 pF
DS, AS, R/W, A8-A15, PA0O-PA7, PB0-PB7, B0O-B7 Court - 12.0 pF
NOTES:
2. Test conditions are Quiescent Current Values are:
Port A and B programmed as inputs.
V|L = 0.2V for PAO-PA7, PB0-PB7, and B0-B7.
V)4 = Vpp - 0.2V for RESET, IRQ, and Timer.
OSC1 input is a square wave from Vgg +0.2V to Vpp - 0.2V.
OSC2 output load (including tester) is 35pF maximum.
Wait Mode Ipp is affected linearly by this capacitance.
3. References to PA5-7 pertain to CDP6805E2 and references to A13-15 pertain to CDP6805E3.
DC Electrical Specifications 5.0  (Vpp =5VDC £10%, Vgg = 0, Ta = T to Th), Unless Otherwise Specified
PARAMETER SYMBOL MIN MAX UNIT
Output Voltage I oap < 10pA VoL - 0.1 \%
VoH Vpp - 0.1 - \Y,
Total Supply Current (C_ = 130pF - On Bus, C|_ = 50pF - On Ports, No DC Loads,
tcyc = 1us
Run (V||_ =0.2V,Vi4=Vpp - 0.2Vv) Ibp - 10 mA
Wait (Note 4) IbD - 15 mA
Stop (Note 4) IbD - 200 pA
Output High Voltage
(ILoap = 1.6mA) A8-A15, BO-B7 VoH 4.1 - Y,
(ILoap = 0.36mA) PA0O-PA7, PBO-PB7 VoH 4.1 - Y,
(ILoap = 1.6mA) DS, AS, RIW VoH 4.1 - Y,
Output Low Voltage
(ILoaD = 1.6mA) A8-A15, BO-B7 VoL - 0.4 \%
(ILoap = 1.6mA) PAO-PA7, PBO-PB7 VoL - 0.4 \Y
(lLoap =1.6mA) DS, AS, RIW VoL - 0.4 \%
Input High Voltage
PAO-PA7, PBO-PB7, BO-B7 ViH Vpp - 2.0 - \Y
Timer, IRQ, RESET ViH Vpp - 0.8 - \Y
OSC1 ViH Vpp - 1.5 - \Y
Input Low Voltage (All Inputs) VL - 0.8 \%
Frequency of Operation
Crystal fosc 0.032 5.0 MHz
External Clock fosc DC 5.0 MHz
Input Current
RESET, IRQ, Timer, OSC1 N - *1 MA




CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

DC Electrical Specifications 5.0  (Vpp =5VDC +10%, Vgg = 0, T = T_to Th), Unless Otherwise Specified

PARAMETER SYMBOL MIN MAX UNIT

Three-State Output Leakage

PAO-PA7, PBO-PB7, BO-B7 ITs) - +10 HA
Capacitance

RESET, IRQ, Timer CiN - 8.0 pF
Capacitance

DS, AS, R/W, A8-15, PA0-PA7, PBO-PB7, BO-B7 CouT - 12.0 pF
NOTES:

4. Test conditions are Quiescent Current Values are:
Port A and B programmed as inputs.
V)L = 0.2V to PAO - PA7, PBO-PB7, and BO-B7.
ViH = Vpp - 0.2V for RESET, IRQ, and Timer.
OSCl1 input is a squarewave from Vgg + 0.2V to Vpp - 0.2V.
OSC2 output load (including tester) is 35pF maximum.
Wait mode (Ipp) is affected linearly by this capacitance.

5. References to PA5-7 pertain to CDP6805E2 and references to A13-15 pertain to CDP6805E3.
TABLE 1. CONTROL TIMING  (Vgs=0,Tpo=T_to T)

Vpp = 3V Vpp =5V + 10%
fosc = 1MHz fosc = 5MHz

PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNIT
I/0 Port Timing - Input Setup Time (Figure 3) | tpyasL 500 - - 250 - - ns
Input Hold Time (Figure 3) tasLPX 100 - - 100 - - ns
Output Delay Time (Figure 3) tasLPV - - 0 - - 0 ns
Interrupt Setup Time (Figure 6) fiLASL 2 - - 0.4 - - uS
Crystal Oscillator Start-up Time (Figure 5) toxov - 30 300 - 15 100 mS
Wait Recovery Start-up Time (Figure 7) t\vASH - - 10 - - 2 uS
Stop Recovery Start-up Time tiILASH - 30 300 - 15 100 mS
(Crystal Oscillator) (Figure 8)
Required Interrupt Release (Figure 7) {DSLIH - - 5 - - 1.0 us
Timer Pulse Width (Figure 7) tTHs tTL 0.5 - - 0.5 - - tcye
Reset Pulse Width (Figure 5) tRL 5.2 - - 1.05 - - uS
Timer Period (Figure 7) tTLTL 1.0 - - 1.0 - - tcye
Interrupt Pulse Width Low (Figure 16) tiLH 1.0 - - 1.0 - - tcye
Interrupt Pulse Period (Figure 16) fiLL (Note 2) - - (Note 2) - - tcye
Oscillator Cycle Period (1/5 of tcyc) toLoL 1000 - - 200 - - ms
OSC1 Pulse Width High toH 350 - - 75 - - ns
OSC1 Pulse Width Low toL 350 - - 75 - - ns

NOTE:
6. The minimum period of t) | should not be less than the number of tcyc cycles it takes to execute the interrupt service routine plus 20 tcyc
cycles.
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TTL EQUIVALENT

VDD =45V
R2
TEST TEST
POINT & POINT
B Ry
c
C = 50pF, PAO - PA7,
PIN R1 Ro C PBO - PB7 = 130pF,
PAO - PA7, PBO - PB7 11.3K | 2.1K | 50pF A8 - A12, B0 - BY, DS, AS,
— RW WITH Vpp = 5V +10%
B0-B7, A8 - Al15, R/W, DS, AS 2.5K 2K 130pF
FIGURE 2. EQUIVALENT TEST-LOAD CIRCUITS
(VLOW = 0.8\/, VHIGH = VDD - 2V, VDD =5 i’lo%,
TEMP = 0° TO 70°C, C| ON PORT = 50pF, fogc = 5MHz)
ADDRESS NOTE 7
STROBE
PORT
INPUT S

NOTE:

7. The address strobe of the first cycle of the next instruction as shown in Table 1.

CMOS EQUIVALENT

l

4

tAsLPX ——

tpvasL -

00000000

w,

-— tasLpY

—

FIGURE 3. I/O PORT TIMING WAVEFORMS

TABLE 2. BUS TIMING (Ta = T TO Ty, Vs = 0 V) See Figure 4

fosc = 5SMHz
fosc = 1IMHz, Vpp =5V +10%,
Vpp =3V 1 TTL AND 130PF
50pF Load LOAD
NUM PARAMETERS SYMBOL MIN MAX MIN MAX UNITS

1 Cycle Time tcyc 5000 DC 1000 DC ns
2 Pulse Width, DS Low PWg| 2800 - 560 - ns
3 Pulse Width, DS High or RD, WR, Low PWEgH 1800 - 375 - ns
4 Clock Transition tr, tf - 100 - 30 ns
8 R/W Hold tRWH 10 - 10 - ns




CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

TABLE 2. BUS TIMING (Ta =T TO Ty, Vgg = 0 V) See Figure 4 (Continued)

fosc = BMHz
fosc = 1IMHz, Vpp = 5V £10%,
Vpp = 3V 1 TTL AND 130PF
50pF Load LOAD
NUM PARAMETERS SYMBOL MIN MAX MIN MAX UNITS

9 Non-Muxed Address Hold tAH 800 - 100 - ns
11 R/W Delay from DS Fall tAD - 500 - 300 ns
16 Non-Muxed Address Delay from AS Rise tADH 0 200 0 100 ns
17 MPU Read Data Setup DSR 200 - 115 - ns
18 Read Data Hold tDHR 0 1000 0 160 ns
19 MPU Data Delay, Write tppw - 0 - 120 ns
21 Write Data Hold tDHW 800 - 55 - ns
23 Muxed Address Delay from AS Rise tBHD 0 250 0 120 ns
24 Muxed Address Valid to AS Fall tasL 600 - 55 - ns
25 | Muxed Address Hold tAHL 250 750 60 180 ns
26 Delay DS Fall to AS Rise tasD 800 - 160 - ns
27 | Pulse Width, AS High PWasH 850 - 175 - ns
28 Delay, AS Fall to DS Rise tASED 800 - 160 - ns
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Waveforms

AS - VHIGH (NOTE 8) _r
| @7 Viow _|
—>| |=—(4) 4) =>| |e— —| «— (4)
| (28)
(1) (26)
DS @) (2 3 S
A
4) >| |=— 4) 4)
— |<— 8) 8)—= |=—
R ) i
< (11) > < (16) e (11)—> —>| |= (16)
-~ (9) > (9)
A8-A15
|
= @) = < (3) @5 (19) 21) | = @)
B0-B7 - R -
MPU VALID ADDR VALID WRITE DATA
WRITE -
-<— (24) — 25 L
= =q8) =3 (25) a7 —| |=—(18) ~>‘ le— (23)
BO-B7 T} .
MPU VALID ADDRESS E_g VALID READ DATA
READ _____f S
NOTE:

8. VHlGH = VDD -0.2V, VLOW = 0.5V for VDD =3V
VHIGH = VDD -2V, VL ow = 0.8V for Vpp = 5V #10%

FIGURE 4. BUS TIMING WAVEFORMS

0£35089dd0 ‘€35089dAdD ‘0235089dd0 ‘235089400
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Waveforms (continued)

Vbb )y
oscl L L Ll
RESET 2 RL
toxov | 1920 tcyc |
| |
AS M M zﬂ | | | M M 1 M N N M M
DS IIItsllllllllllllllll||||||r
UNMUX
A8-Al
ADDgESg ; ; ; ; ; ; x 1F (FF) * 1F (FF) 1F (FF) 1F (FF) NEW PCH x 1F (FF) 1F (FF) 1F (FF) 1F (FF) 1F (FF) NEW PCH
BUS FIRST
MUX BO-B7 FE (FE) FF (FF) INSTRUCTION NEW PCH NEW PCL
rovressy Z2ZZ2ZZX XeZZX XZZ X X XOC D@00
FIRST
FE(FE)  FE (FE) NEWPCH FE (FE) FE (FE) FE(FE)  FF(FF) INSTROTION
RW /““‘j \ x /
OSCILLATOR WAVEFORM CRYSTAL OSCILLATOR CONNECTIONS CRYSTAL PARAMETERS REPRESENTATIVE FREQUENCY
oL o I_ICDP68°5E2 5MHz 4MHz 1MHz
—\ —\ — RS Max 500 75Q 400Q
0SC1PIN \ ] \ 38 ¢—AW—9 39 co 8pF 7pF SpF
Lo osc2 ¢—[J—¢ osc1 c1 0.02pF | 0.012pF | 0.008pF
T Coscz T Cosc Q 50k 40k 30k
- - Cosc1 15-30pF | 15-30pF | 15-40pF
Cosce | 15-25pF | 15-25pF | 15-30pF

CRYSTAL CIRCUIT

L Cl RS

38 39

—_— ——

0sC2 co osc1
{1

38 '|]' 39

0SC2 i 0SC1

FIGURE 5. POWER-ON RESET AND RESET TIMING WAVEFORMS

0£35089dd0 ‘€35089dAdD ‘0235089dd0 ‘235089400
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Waveforms (continued)

| n n+1 n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9
AS
M | | | N 1 N M N 3 N M [
DS
[ 1 [ 1 [ 1 [ 1 ] 1 ] 1 ] 1 ] 1 1 | I—?Z] | ] 1 ] L
UNMUX
AB-A15 X \ /0 X X 4 X SZ’ 4 p ¢
ADDRESS BUS N
NEXT OP CODE ADDRE t
to co SS INT ROUTINE INT ROUTINE (Rote 9)
o ~<— tiLAsL STARTING ADDRESS LAST ADDRESS i
IRQ OR TCRy 2 /
MUX BO-B7 SP SP-1 SP-2 SP-3 SP-4 NEW PCH NEW PCL .
ADDRESS) O OO OO CTE XK & B XX
DATA BUS NEXT OP CODE FA (IRQ) FB (IRQ) 1ST OP RTI
F8 (TIMER) F9 (TIMER) INT ROUTINE OP CODE
RW Zf \ / « N\
NOTE:
9. tpsH - The interrupting device must release the IRQ line within this time to prevent subsequent recognition of the same interrupt.
FIGURE 6. IRQ AND fR7 INTERRUPT TIMING WAVEFORMS
TIMER
trL COUNTER =$00  t1,7,
| | |
INTERNAL/ |~ | | |
EXTERNAL |—?
cock = L, L1 1 LI LI L_I 1 1 I I I LI 1
<=~
TCRp7 > t
4 IVASH J_ n n+1l n+2 n+3 n+4 n+5 n+6 n+7
-
rs T N n 2 M N M M M M M M M
(49
DS ] 1 ] 1 ] L ] 1 1 1 ] 1 ] 1 ] 1 ] 1 ] 1 1
—__KC
UNMUX OP CODE ADDRESS — _— ADDRESS +1
AB-ALS ) ) &l ) &di s \ 1F (FF) 1F (FF) 7
SB;";(?:? N SP SP-1 SP-2 SP-3 SP-4 F6 F7 —
ADDRESS! WAIT g'; CODE — = . O ~ )o( - NEW PCH New/ﬂlsmé;zc
DATA BUS . PCL INT ROUTINE

RW 4444444/ bl \

/ INT ROUTINE/

FIGURE 7. TIMER INTERRUPT AFTER WAIT INSTRUCTION TIMING WAVEFORMS

STARTING ADDRESS

0£35089dd0 ‘€35089dAdD ‘0235089dd0 ‘235089400
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Waveforms (continued)

(NOTOESlCOZ) /////////////I:: \tﬁl///////////:‘(///////////////////////////////////////////////
N 1920 b
RQ R (NOTEt?l()C -
M n 2 M n M M M M M M M n
DS
|||1L: IIIh|IIIIIIIIIIIII|_
INT ROUTNE
UNMUX /OP CODE ADDB’ESS N STARTING ADDR
ADDAg_éAL}g (A &N 52 N S\ Y ECEHCGCED G

ADDRESS + 1

[4
MUX BO-B7 sp SP-1 SP-2 SP-3 SP-4 FA FB
ADDRESS/ ' '
DATA BUS = BEJ X XOXCA X<
STOP OP CODE - - NEW PCH . NEW PCL
R/W X X
7 \ / 1ST OP CODE
INT ROUTINE

NOTES:
10. Represents the internal gating of the OSC1 input pin.
11. tcyc is on instruction cycle (for fogc = 5SMHz, tcyc = 1ps)
FIGURE 8. INTERRUPT RECOVERY FROM STOP INSTRUCTION TIMING WAVEFORMS

0£35089dd0 ‘€35089dAdD ‘0235089dd0 ‘235089400



CDP6805E2, CDP6805E2C, CDP6805E3, CDP680O5E3C

Functional Pin Description

Vpp and Vgsg - Vpp and Vgg provide power to the chip.
Vpp provides power and Vgg is ground.

IRQ (Maskable Interrupt Request) - IRQ is a level sensitive
and edge sensitive input which can be used to request an
interrupt sequence. The MPU completes the current
instruction before it responds to the request. If IRQ is low
and the interrupt mask bit (I-bit) in the Condition Code
Register is clear, the MPU begins an interrupt sequence at
the end of the current instruction. The interrupt circuit
recognizes both a “Wire ORed" level as well as pulses on the
IRQ line (see Interrupt Section for more details). IRQ
requires an external resistor to Vpp for “Wire OR” operation.

RESET - The RESET input is not required for start up but
can be used to reset the MPU's internal state and provide an
orderly software start up procedure. Refer to the RESET
section for a detailed description.

TIMER - The TIMER input is used for clocking the on chip
timer. Refer to TIMER section for a detailed description.

AS (Address Strobe) - Address Strobe (AS) is an output
strobe used to indicate the presence of an address on the
8-bit multiplexed bus. The AS line is used o demultiplex the
eight least significant address bits from the data bus. A latch
controlled by Address Strobe should capture address on the
negative edge. This output is capable of driving one stan-
dard TTL load and 130pF and is available at fogc + 5 when
the MPU is not in the WAIT or STOP states.

DS (Data Strobe) - This output is used to transfer data to or
from a peripheral or memory. DS occurs anytime the MPU
does a data read or write. DS also occurs when the MPU
does a data transfer to or from the MPU’s internal memory.
Refer to Table 2 and Figure 4 for timing characteristics. This
output is capable of driving one standard TTL load and

130pF. DS is a continuous signal at fogc + 5 when the MPU
is not in WAIT or STOP state. Some bus cycles are
redundant reads of op code bytes.

R/W (Read/Write) - The R/W output is used to indicate the
direction of data transfer for both internal memory and I/O
registers, and external peripheral devices and memories.
This output is used to indicate to a selected peripheral
whether the MPU is going to read or write data on the next
Data Strobe (R/W low = processor write; R/W high =
processor read). The R/W output is capable of driving one
standard TTL load and 130pF. The normal standby state is
Read (high).

A8-A15 (High Order Address Lines) - The A8-A15 output
lines constitute the higher order non-multiplexed addresses.
Each output line is capable of driving one standard TTL load
and 130pF.

BO-B7 (Address/Data Bus) - The BO0-B7 bidirectional lines
constitute the lower order addresses and data. These lines
are multiplexed, with address present at Address Strobe
time and data present at Data Strobe time. When in the data
mode, these lines are bidirectional, transferring data to and
from memory and peripheral devices as indicated by the
R/W pin. As outputs in either the data or address modes,
these lines are capable of driving one standard TTL load and
130pF.

OSC1, OSC2 - The CDP6805E2/3 provides for two types of
oscillator inputs - crystal circuit or external clock. The two
oscillator pins are used to interface to a crystal circuit, as
shown in Figure 5. If an external clock is used, it must be
connected to OSC1. The input at these pins is divided by five
to form the cycle rate seen on the AS and DS pins. The
frequency range is specified by fogc. The OSC1 to bus
transitions relationships are provided in Figure 9 for system
designs using oscillators slower than 5MHz.

OscC1

AS

DS

MUX ADDRESS

B0-B7
MPU READ

<

T READ DATA
“LATCHED"
ON DS FALL.

B0-B7

MPU WRITE MUX ADDRESS

MPU WRITE DATA

FIGURE 9. OSC1 TO BUS TRANSISTIONS TIMING WAVEFORMS
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Crystal - The circuit shown in Figure 5 is recommended
when using a crystal. The internal oscillator is designed to
interface with an AT-cut parallel resonant quartz crystal
resonator in the frequency range specified for fogc in the
electrical characteristics table. An external CMOS oscillator
is recommended when crystals outside the specified ranges
are to be used. The crystal and components should be
mounted as close as possible to the input pins to minimize
output distortion and start-up stabilization time.

External Clock - An external clock should be applied to the
OSCL1 input with the OSC2 input not connected, as shown in
Figure 10.

1
0OSC 39

0oSsC2

38
CDP6805E2

NO
CONNECTION
(NC)

FIGURE 10. EXTERNAL CLOCK CONNECTION

LI (Load Instruction) - This output is used to indicate that a
fetch of the next opcode is in progress. LI remains low during
an External or Timer interrupt. The LI output is only used for
certain debugging and test systems. For normal operations
this pin is not connected. The LI output is capable of driving
one standard TTL load and 50pF. This signal overlaps Data
Strobe.

PAO-PA7 - These eight pins constitute Input/Output Port A.
Each line is individually programmed to be either an input or
output under software control via its Data Direction Register
as shown below. An 1/O pin is programmed as an output
when the corresponding DDR bit is set to a “1”, and as an
input when it is set to a “0”. In the output mode the bits are
latched and appear on the corresponding output pins. An
MPU read of the port bits programmed as outputs reflect the
last value written to that location. When programmed as an
input, the input data bit(s) are not latched. An MPU read of

the port bits programmed as inputs reflects the current
status of the corresponding input pins. The Read/Write port
timing is shown in Figure 3. See typical /0O Port Circuitry in
Figure 11. During a Power-On Reset or external RESET all
lines are configured as inputs (zero in Data Direction
Register). The output port register is not initialized by reset.
The TTL compatible three-state output buffers are capable of
driving one standard TTL load and 50pF. The DDR is a
read/write register.

PBO0-PB7 - These eight pins interface to Input/Output Port B.
Refer to PAO-PA7 description for details of operation.

6 5 4 3 2 1 0

D
%Egl(éygr?\l |DDA7 |DDA6 |DDA5 pDA4 IDDAS |3DA2 I)DAl |>DAO |$0004

REGISTER I|I|I|I|I|I|I|I|$OOOO
PIN PA7 PA6 PA5 PA4 PA3 PA2 PAL PAO

DATA 6 5 4 3 2 1 0

%Egg%lgr?\l |DDB7 |DDBG |DDB5 IDDB4 IZ)DB3 I)DBZ IDDBl ')DBO |$0005

DATA DIRECTION
+«——|  REGISTER
BIT
AN LATCHED
q§ — OUTPUT
FROM
SPU DATA BIT

/NPUT

REG
BIT

PORT B
REGISTER L [ 1 I | I | I | I | I |so001
PIN PB7 PB6 PB5 PB4 PB3 PB2 PBl1 PBO
TABLE 3. I/O PIN FUNCTIONS
R/W DDR I/0O PIN FUNCTIONS
0 0 The I/O pin is in input mode. Data is written
into the output data latch.
0 1 Data is written into the output data latch and
output to the I/O pin.
1 0 The state of the I/O pin is read.
1 1 The 1/0O pin is in an output mode. The output
data latch is read.
OUTPUT
INPUT
110
PIN

FIGURE 11. TYPICAL I/O PORT CIRCUITRY
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Functional Description

Throughout the following sections references to CDP6805E2
imply both the CDP6805E2 and the CDP6805E3. Values in
parenthesis refer to the CDP6805E3.

Memory Addressing

The CDP6805E2 is capable of addressing 8192 (65,536)
bytes of memory and I/O registers. The address space is
divided into internal memory space and external memory
space, as shown in Figure 12.

The internal memory space is located within the first 128
bytes of memory (first half of page zero) and is comprised of
the 1/0 port locations, timer locations, and 112 bytes of
RAM. The MPU can read from or write to any of these loca-
tions. A program write to on chip locations is repeated on the
external bus to permit off chip memory to duplicate the
content of on chip memory. Program reads to on chip
locations also appear on the external bus, but the MPU
accepts data only from the addressed on chip location. Any
read data appearing on the input bus is ignored.

The stack pointer is used to address data stored on the
stack. Data is stored on the stack during interrupts and
subroutine calls. At power up, the stack pointer is set to $7F
and it is decremented as data is pushed onto the stack.
When data is removed from the stack, the stack pointer is
incriminated. A maximum of 64 bytes of RAM is available for
stack usage. Since most programs use only a small part of
the allotted stack locations for interrupts and/or subroutine
stacking purposes, the unused bytes are usable for program

data storage.

All memory locations above location $007F are part of the
external memory map. In addition, ten locations in the I/O
portion of the lower 128 bytes of memory space, as shown in
Figure 12, are part of the external memory map. All of the
external memory space is user definable except the highest
10 locations. Locations $1FF6 to $1FFF ($FFF6 to $FFFF)
of the external address space are reserved for interrupt and
reset vectors (see Figure 12).

Registers

The CDP6805E2 contains five registers as shown in the
programming model in Figure 13. The interrupt stacking
order is shown in Figure 14.

Accumulator (A) - This Accumulator is an 8-bit general
purpose register used for arithmetic calculations and data
manipulations.

Index Register (X) - The X register is an 8-bit register which
is used during the indexed modes of addressing. It provides
an 8-bit operand which is used to create an effective
address. The index register is also used for data
manipulations with the Read/Modify/Write type of
instructions and as a temporary storage register when not
performing addressing operations.

Program Counter (PC) - The program counter is a 13-bit
(16-bit) register that contains the address of the next
instruction to be executed by the processor.

0 $0000 0 PORT A DATA REGISTER $0000
I/O PORTS 1 PORT B DATA REGISTER $0001
TIMER RAM
ACCESS 2 EXTERNAL MEMORY SPACE $0002
probo d 127 $007F 3 EXTERNAL MEMORY SPACE $0003
DIRECT | 128 $0080 4| PORT A DATA DIRECTION REGISTER $0004
ADDR 5[ PORT B DATA DIRECTION REGISTER $0005
6 EXTERNAL MEMORY SPACE $0006
s\ $OOFF 7 EXTERNAL MEMORY SPACE $0007
256 $0100 8 TIMER DATA REGISTER $0008
9 TIMER CONTROL REGISTER $0009
10 $000A
EXTERNAL MEMORY
SPACE (8064 BYTES) EXTERNAL MEMORY SPACE
15 $000F
16 $0010
RAM
(112 BYTES)
63 | $003F
64 =7 $0040
. rd
”
b d
”
”
———————————————————— -’ 4
TIMER INTERRUPT FROM WAIT STATE ONLY | $1FF6 - $1FF7 -
NTERRUPT TIMER INTERRUPT $1FF8 - $1FF9 e STACK
Veerore 9[- - C°C EXTERNAL INTERRUPT _ _ _ _ ] $1FFA - $1FFB i (64 BYTES MAX)
SwWi $1FFC - $1FFD -
""""" RESET  _ ~ T|$1FFE - $1FFF -
8191 127 $007F

FIGURE 12A. CDP6805E2 ADDRESS MAP
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ACCESS
VIA
PAGEO <
DIRECT
ADDR

INTERRUPT
VECTORS

127
128

255
256

65535

ACCUMULATOR

INDEX REGISTER

PROGRAM COUNTER

STACK POINTER

$0000 0
/O PORTS 1
TIMER RAM )
$007F 3
$0080 4
5
6
____________________ $00|§F 7
$0100 8
9
10
EXTERNAL MEMORY
SPACE (65408 BYTES)
15
16
63
64
[ TIMER INTERRUPT FROM WAIT STATE ONLY | $FFF6 - $FFF7
TIMER INTERRUPT SFFF8 - SFFFO
EXTERNAL INTERRUPT SFFFA - SFFFB
SWI $FFFC - $FFFD
_________ RESET — ~ ~ = = T T 7$FFFE- $FFFF
127
FIGURE 12B. CDP6805E3 ADDRESS MAP
7 0
l A ]
7 0
l X ]
15+ 12 0
" | PC |
- -
15+ 12 6 0
P -
Jororofojojojojojoj1] SP |
cC
* CDP6805E3 I B K B Ie

CONDITION CODE REGISTER
CARRY/BORROW

ZERO

NEGATIVE

INTERRUPT MASK

HALF CARRY

FIGURE 13. PROGRAMMING MODEL

STACK
1 | 1 | 1 | CONDITION CODE REGISTER | |
R N
E
INCREASING MEMORY | T ACCUMULATOR E DECREASING MEMORY
ADDRESSES U 'NDEX REGISTER E ADDRESSER
R
M I | 0 | 0 | PCH g
PCL T
UNSTACK

000 | PORT A DATA REGISTER $0000
PORT B DATA REGISTER $0001
EXTERNAL MEMORY SPACE $0002
EXTERNAL MEMORY SPACE $0003
111 | PORTADDR $0004
PORT B DATA DIRECTION REGISTER $0005
EXTERNAL MEMORY SPACE $0006
EXTERNAL MEMORY SPACE $0007
TIMER DATA REGISTER $0008
TIMER CONTROL REGISTER $0009
$000A
EXTERNAL MEMORY SPACE
$000F
$0010
RAM
(112 BYTES)
$003F
— > $0040
”
”
”
”
”
”
”
”
”
. ”
- STACK
PR (64 BYTES MAX)
. ”
”
”
z $007F

NOTE: Since the Stack Pointer decrements during pushes, the PCL is stacked first, followed by PCH, etc. Pulling from the stack is in the

reverse order.

FIGURE 14. STACKING ORDER
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Stack Pointer (SP) - The stack pointer is 13-bit (16-bit)
register containing the address of the next free location on
the stack. When accessing memory, the seven most
significant bits are permanently set to 0000001
(0000000001). They are appended to the six least-signifi-
cant register bits to produce an address within the range of
$007F to $0040. The stack area of RAM is used to store the
return address on subroutine calls and the machine state
during interrupts. During external or power-on reset, and
during a “reset stack pointer” instruction, the stack pointer is
set to its upper limit ($007F). Nested interrupts and/or sub-
routines may use up to 64 (decimal) locations, beyond which
the stack pointer “wraps around” and points to its upper limit
thereby losing the previously stored information. A
subroutine call occupies two RAM bytes on the stack, while
an interrupt uses five bytes.

Condition Code Register (CC) - The condition code
register is a 5-bit register in which each bit is used to indicate
the results of the instruction just executed. These bits can be
individually tested by a program and specific action taken as
a result of their state. Each of the five bits is explained below.

Half Carry Bit (H) - The H-bit is set to a one when a carry
occurs between bits 3 and 4 of the ALU during an ADD or
ADC instruction. The H-bit is useful in Binary Coded Deci-
mal addition subroutines.

Interrupt Mask Bit (I) - When the I-bit is set, both the
external interrupt and the timer interrupt are disabled.
Clearing this bit enables the above interrupts. If an inter-
rupt occurs while the I-bit is set, the interrupt is latched
and will be processed when the I-bit is next cleared.

Negative Bit (N) - When set, this bit indicates that the
result of the last arithmetic, logical, or data manipulation
was negative (bit 7 in the result is a logical one).

Zero Bit (Z) - When set, this bit indicates that the result of
the last arithmetic, logical, or data manipulation was zero.

Carry Bit (C) - The C-bit is set when a carry or a borrow
out of the ALU occurs during an arithmetic instruction. The
C-bit is also modified during bit test, shift, rotate, and
branch types of instruction.

Resets

The CDP6805E2 has two reset modes: an active low exter-
nal reset pin (RESET) and a Power On Reset function; refer
to Figure 5.

RESET (Pin #1) - The RESET input pin is used to reset the
MPU and provide an orderly software start up procedure.
When using the external reset mode, the RESET pin must
stay low for a minimum of one tcyc. The RESET pin is pro-
vided with a Schmitt Trigger to improve its noise immunity
capability.

Power On Reset - The Power On Reset occurs when a pos-
itive transition is detected on Vpp. The Power On Reset is
used strictly for power turn on conditions and should not be
used to detect any drops in the power supply voltage. There
is no provision for a power down reset. The power on cir-
cuitry provides for a 1920 tcyc delay from the time of the

first oscillator operation. If the external reset pin is low at the
end of the 1920 tcyc time out, the processor remains in the
reset condition.

Either of the two types of reset conditions causes the
following to occur:

« Timer control register interrupt request bit (bit 7) is cleared
toa“0".

Timer control register interrupt mask bit (bit 6) is set to a
“qn

All data direction register bits are cleared to a “0” (inputs).
Stack pointer is set to $007F

The address bus is forced to the reset vector ($1FFE,
$1FFF ($FFFE, $FFFF)

Condition code register interrupt mask bit(1) is set to a “1”

STOP and WAIT latches are reset.

External interrupt latch is reset.

All other functions, such as other registers (including output
ports) the timer, etc., are not cleared by the reset conditions.

Interrupts

The CDP6805E?2 is capable of operation with three different
interrupts, two hardware (timer interrupt and external
interrupt) and one software (SWI). When any of these
interrupts occur, normal processing is suspended at the end
of the current instruction, execution. All of the program regis-
ters (the machine state) are pushed onto the stack; refer to
Figure 14 for stacking order. The appropriate vector pointing
to the starting address of the interrupt service routine is then
fetched; refer to Figure 15 for the interrupt sequence.

The priority of the various interrupts from highest to lowest is
as follows:

RESET — — EXTERNAL INTERRUPT — TIMER INTERRUPT

ANY CURRENT
INSTRUCTION
INCLUDING SWiI

Timer Interrupt - If the timer mask bit (TCR6) is cleared,
then each time the timer decrements to zero (transitions
from $01 to $00) an interrupt request is generated. The
actual processor interrupt is generated only if the interrupt
mask bit of the condition code register is also cleared. When
the interrupt is recognized, the current state of the machine
is pushed onto the stack and the I-bit in the condition code
register is set. This masks further interrupts until the present
one is serviced. The processor now vectors to the timer
interrupts service routine. The address for this service rou-
tine is specified by the contents of $1FF8 and $1FF9 ($FFF8
and $FFF9). The contents of $1FF6 and $1FF7 ($FFF6 and
$FFF7) specify the service routine. Also, software must be
used to clear the timer interrupt request bit (TCR7). At the
end of the time interrupt service routine, the software nor-
mally executes an RTI instruction which restores the
machine state and starts executing the interrupted program.
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External Interrupt - If the interrupt mask bit of the condition
code register is cleared and external interrupt pin IRQ is “low”,
then the external interrupt occurs. The action of the external
interrupt is identical to the timer interrupt with the exception
that the service routine address is specified by the contents of
$1FFA and $1FFB ($FFFA and $FFFB). The interrupt logic
recognizes both a “wire ORed” level and pulses on the exter-
nal interrupt line. Figure 16 shows both a functional diagram
and timing for the interrupt line. The timing diagram and timing
for the interrupt line. The timing diagram shows two different
treatments of the interrupt line (IRQ) to the processor. The first
configuration shows many interrupt lines “wire ORed” to form
the interrupts at the processor. Thus, if after servicing an inter-
rupt the IRQ remains low, then the next interrupt is recog-
nized. The second method is single pulses on the interrupt
line spaced far enough apart to be serviced. The minimum
time between pulses is a function of the length of the interrupt
service routine. Once a pulse occurs, the next pulse should
not occur until the MPU software has exited the routine (an
RTI occurs). This time (tj ) is obtained by adding 20 instruc-
tion cycles (one cycle tcyc = 5/fgsgc) to the total number of

cycles it takes to complete the service routine including the
RTI instruction; refer to Figure 6.

Software Interrupt (SWI) - The software interrupt is an
executable instruction. The action of the SWI instruction is
similar to the hardware interrupts. The SWI is executed
regardless of the state of the interrupt mask in the condition
code register. The service routine address is specified by the
contents of memory locations $1FFC and $1FFD ($FFFC and
$FFFD). See Figure 15 for interrupt and instruction
Processing Flowchart.

The following three functions are not strictly interrupts;
however, they are tied very closely to the interrupts. These
functions are RESET, STOP, WAIT.

RESET - The RESET input pin and the internal Power On
Reset function each cause the program to vector to an initial-
ization program. This vector is specified by the contents of
memory locations $1FFE and $1FFF ($FFFE and $FFFF).
The interrupt mask of the condition code register is also set.
Refer to RESET section for details.

[ A

EXECUTE
INSTRUCTION

INTERRUPT
MASK =0

INSTRUCTION
COMPLETE ?

EXTERNAL
INTERRUPT?

INTERRUPT
MASK = 0?

FORCE INTERRUPT
EXECUTION, SET
INTERRUPT MASK,
FETCH TIMER
VECTOR (SEE NOTE)

FORCE INTERRUPT
EXECUTION, SET

INTERRUPT MASK,
FETCH EXT INT
VECTOR, RESET

INTERRUPT LATCH

IS
INTERRUPT
SEQUENCE

COMPLETE?

YES

v

LOAD NEXT
INSTRUCTION

NOTE: The clear of TCR bit 7 must be accomplished with software.

FIGURE 15. INTERRUPT AND INSTRUCTION PROCESSING FLOWCHART
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(a) INTERRUPT FUNCTIONAL DIAGRAM

Vbb

L]

INTERRUPT PIN —9—0—0 C
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EXTERNAL

INTERRUPT

REQUEST

1 BIT (CCR)

/F’_ POWER-ON RESET
EXTERNAL RESET

NS EXTERNAL INTERRUPT

BEING SERVICED

(b) INTERRUPT MODE DIAGRAM

@

WIRE OR’ED CONDITION

RQ1
L]
L]
RQN

(IN AFTER SERVICING
AN INTERRUPT THE

TRQ REMAINS LOW,
THEN THE NEXT
INTERRUPT IS
RECOGNIZED)

TRQ (MPU)

@

PULSE CONDITION
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i

~<—— UK
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(tiLiH) 1S ONE tcyc. THE PERIOD ty

SHOULD NOT BE LE

SS THAN THE

NUMBER OF tcyc CYCLES IT TAKES

TO EXECUTE THE IN

TERRUPT SERVICE

ROUTINE PLUSE 20 tcyc CYCLES.

FIGURE 16. EXTERNAL INTERRUPT

STOP - The STOP instruction places the CDP6805E2 in a
low power consumption mode. In the STOP function the
internal oscillator is turned off, causing all internal process-
ing and the timer to be halted; refer to Figure 17. The DS
and AS lines go to a low state and the R/W line goes to a
high state. The multiplexed address/data bus goes to the
data input state. The high order address lines remain at the
address of the next instruction. The MPU remains in the
STOP mode until an external interrupt or reset occurs; refer
to Figure 8 and 17.

During the STOP mode, timer control register (TCR) bits 6
and 7 are altered to remove any pending timer interrupt
requests and to disable any further timer interrupts. External
interrupts are enabled in the condition code register. All
other registers and memory remain unaltered. All I/O lines
remain unchanged.

STOP

BIT 6-1 CL

STOP OSCILLATOR AND ALL
CLOCKS TCRBIT7-0

EAR | MASK

EXTERNAL
INTERRUPT?

v

TURN ON OSCILLATOR WAIT
FOR TIME DELAY TO STABILIZE

!

FETCH EXTER

NAL INTERRUPT

OR RESET VECTOR

FIGURE 17. STOP FUNCTION FLOWCHART
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WAIT - The WAIT instruction places the CDP6805E2 in a
low power consumption mode, but the WAIT mode con-
sumes somewhat more power than the STOP mode; refer to
Table 1. In the WAIT function, the internal clock is disabled
from all internal circuitry except the Timer circuit, refer to Fig-
ure 18. Thus, all internal processing is halted except the
Timer, which is allowed to count in a normal sequence. The
R/W line goes to a high state, the multiplexed address/data
bus goes to the data input state, and the DS and AS lines go
to the low state. The high order address lines remain at the
address of the next instruction. The MPU remains in this
state until an external interrupt, timer interrupt, or a reset
occurs; refer to Figures 7 and 18.

During the WAIT mode, the I-bit in the condition code
register is cleared to enable interrupts. All other registers,
memory, and 1/O lines remain in their last state. The timer
may be enabled to allow a periodic exit from the WAIT mode.
If an external and a timer interrupt occur at the same time,
the external interrupt is serviced first; then, if the timer
interrupt request is not cleared in the external interrupt
routine, the normal timer interrupt (not the timer WAIT
interrupt) is serviced since the MCU is no longer in the WAIT
mode.

Timer

The MPU timer contains a single 8-bit software programma-
ble counter with 7-bit software selectable prescaler. The
counter may be preset under program control and decre-
ments towards zero. When the counter decrements to zero,
the timer interrupt request bit, i.e., bit 7 of the Timer Control
Register (TCR) is set. Then if the timer interrupt is not

WAIT

OSCILLATOR ACTIVE CLEAR
I-BIT TIMER CLOCK ACTIVE
ALL OTHER CLOCKS STOP

masked, i.e., bit 6 of the TCR and the I-bit in the Condition
Code Register are both cleared, the processor receives an
interrupt. After completion of the current instruction, the
processor proceeds to the store the appropriate registers on
the stack, and then fetches the timer vector address from
locations $1FF8 and $1FF9 ($FFF8 and $FFF9) in order to
begin servicing the interrupt, unless it was in locations
$1FF6 and $1FF7 ($FFF6 and $FFF7) the WAIT mode.

The counter continues to count after it reaches zero,
allowing the software to determine the number of internal or
external input clocks since the timer interrupt request bit was
set. The counter may read at any time by the processor
without disturbing the count. The contents of the counter
becomes stable prior to the read portion of a cycle and does
not change during the read. The timer interrupt request bit
remains set until cleared by the software. If this happens
before the timer interrupt is serviced, the interrupt is lost.
TCR7 may also be used as a scanned status bit in a non-
interrupt mode of operation (TCR = 1).

The prescaler is a 7-bit divider which is used to extend the
maximum length of the timer. Bit 0, bit 1, and bit 2 of the
TCR are programmed to choose the appropriate prescaler
output which is used as the counter input. The processor
cannot write into or read from the prescaler; however, its
contents are cleared to all “0’s” by the write operation into
TCR when bit 3 of the written data equals 1, which allows for
truncation free counting.

The Timer input can be configured for three different
operating modes, plus a disable mode depending on the
value written to the TCR4, TCR5 control bits. Refer to the
Timer Control Register section.

NO

RESET?

YES

Y

RESTART
PROCESSOR CLOCKS

}

FETCH EXTERNAL INTERRUPT
RESET, OR TIMER INTERRUPT

EXTERNAL
INTERRUPT?

NO

TIMER INTERRUPT?
(TCRBIT7=1)

(FROM WAIT MODE ONLY)

FIGURE 18. WAIT FUNCTION FLOW CHART
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EXT
TIMER TIMER CLK PRESCALER COUNTER
(PIN 37) (7 BITS) "l @BITS) I ]
2-TO-1 p INTERRUPT
MUX CONTROL
INT
CLK l
WRITE READ INTERRUPT
ENABLE/DISABLE |
INTERNAL/EXTERNAL
INTERNAL
CLOCK I
JrcrafTcrs | [ Tcr3]Tcr2 fTcr1 ] TCRO ]
SETTING
TCR3 CLEARS
PRESCALER TO + 1
« v .
SOFTWARE FUNCTIONS
NOTES:

12. Prescaler and 8-bit counter are clocked falling edge of the internal clock (AS) or external input.

13. Counter is written to during Data Strobe (DS) and counts down continuously.
FIGURE 19. TIMER BLOCK DIAGRAM

Timer Input Mode 1 - |If TCR4 and TCR5 are both
programmed to a “0”, the input to the Timer is from an
internal clock and the Timer input is disabled. The internal
clock mode can be used for periodic interrupt generation, as
well as a reference in frequency and event measurement.
The internal clock is the instruction cycle clock and is
coincident with Address Strobe (AS) except during a WAIT
instruction. During a WAIT instruction the AS pin goes to a
low state but the internal clock to the Timer continues to run
at its normal rate.

Timer Input Mode 2 - With TCR4 = 1 and TCR5 = 0, the
internal clock and the TIMER input pin are ANDed together
to form the Timer input signal. This mode can be used to
measure external pulse widths. The external pulse simply
turns on the internal clock for the duration of the pulse. The
resolution of the count in this mode is £1 clock and therefore
accuracy improves with longer input pulse widths.

Timer Input Mode 3 - If TCR4 = 0 and TCR5 = 1, then all
inputs to the Timer are disabled.

Timer Input Mode 4 - If TCR4 =1 and TCR5 = 1, the inter-
nal clock input to the Timer is disabled and the TIMER input
pin becomes the input to the Timer. The external Timer pin
can, in this mode, be used to count external events as well
as external frequencies for generating periodic interrupts.

Figure 19 shows a block diagram of the Timer subsystem.
Power-On-Reset and the STOP instruction cause the
counter to be set to $FO.

TIMER CONTROL REGISTER (TCR)

7 6 5 4 3 2 1 0
| TCR7 | TCR6 | TCR5 | TCR4 | TCR3 | TCR2 | TCR1 | TCRO |

All bits in this register except bit 3 are Read/Write bits.

TCR7 - Timer interrupt request bit: bit used to indicate the
timer interrupt when it is logic “1”.

1 - Set whenever the counter decrements to zero, or
under program control.

0 - Cleared on external reset, power-on-reset, STOP
instruction, or program control.

TCRG6 - Timer interrupt mask bit, when this bit is a logic “1” it
inhibits the timer interrupt to the processor.

1 - Set on external reset, power-on-reset, STOP

instruction, or program control.
0 - Cleared under program control.
TCRS5 - External or internal bit: selects the input clock source

to be either the external timer pin or the internal clock.
(Unaffected by RESET.)

1 - Select external clock source.
0 - Select internal clock source (AS).

TCRA4 - External enable bit: control used to enable the exter-
nal timer pin. (Unaffected by RESET.)

1 - Enable external timer pin.
0 - Disable external timer pin.

TCR5 TCR4
0 0 Internal Clock (AS) to Timer.
0 1 AND of Internal Clock (AS) and TIMER
Pin to Timer.
1 0 Inputs to Timer Disabled.
1 1 TIMER Pin to Timer.

Refer to Figure 19 for Logic Representation.

TCR3 - Timer Prescaler Reset bit: writing a “1” to this bit
resets the prescaler to zero. A read of this location always
indicates a “0”. (Unaffected by RESET.)

TCR2, TCR1, TCRO - Prescaler address bits: decoded to
select one of eight taps on the prescaler. (Unaffected by
RESET).
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NOTE: In some cases, pullup resistors or other level shifting techniques may be required on signals going from NMOS to CMOS parts.

PRESCALER System Configuration
TCR2 TCR1 TCRO RESULT Figures 20 through 24 show in general terms how the
0 0 0 +1 CDP6805E2 bus structure may be utilized. Specified
0 0 1 2 interface details vary with the various peripheral and
5 1 5 ” memory devices employed.
0 1 1 +8
1 0 0 +16
1 0 1 +32
1 1 0 +64
1 1 1 +128
ADDRESS CHIP
DECODE SELECT
A8-A12 ADDRESS CE
CDP6805E2 TYPICAL CMOS
CMOS PERIPHERAL
MICROPROCESSOR
BO-B7 ADDRESS/DATA BUS ADO-AD7
ADDRESS STROBE
AS » AS
DS DATA STROBE J os
R READ/WRITE Jdriw
RO |e INTERRUPT o]
OSCl ¢ = = = = - ALOMHz CKOUT
RESET [« 1 »] RESET
RESET

FIGURE 20. CONNECTION TO CMOS PERIPHERALS

A8-Al12

CDP6805E2

BO-B7

AS

DS
RW
IRQ

RESET

ADDRESS
DECODE CHIP
SELECT
ADDRESS ’ CE
,\ PERIPHERALS
< ADDRESS/DATA BUS / D0-D7
ADDRESS -\l I/_ADDRESS
STROBE I\
| Laren l/ RSO, ETC
DATA STROBE Ie
READ/WRITE I =
) INTERRUPT RO
< r o RESET
RESET

FIGURE 21. CONNECTION TO PERIPHERALS
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BO-B7

CDP6805E2

A8-A12

RW

DS

AS

ADDRESS/DATA BUS DATA
ADDRESS
ADDRESS
READ/ {}
WRITE READ OUTPUT
»[ AoDRESS ENABLE
DATA STROBE DECODE
ADDRESS STROBE CHIP ENABLE

Q0-Q7
CMOS
NON-MUXED
AO-A7 ROM
OR

EPROM
A8
S
E

FIGURE 22. CONNECTION TO LATCH NON-MULTIPLEXED CMOS ROM OR EPROM

BO-B7 ADDRESS/DATA BUS DO-D7
CDP6805E2 CMOS
CMOS STATIC
MICROPROCESSOR | ADDRESS RAMs
STROBE
OCTAL
> AO-A7
AS LATCH
A8
A8-A12 ADDRESS A9
DATA N CHIP
os STROBE ADDRESS ENABLE |
”| DECODE
READ/ WRITE __
N WRITE W
RIW
FIGURE 23. CONNECTION TO STATIC CMOS RAMs
BO-B7 ADDRESS/DATA BUS DATA | ©0-07
CMOS
NON-MUXED
CDP6805E2 ADDRESS Y A0-A7 RAM
A8-A12 ADDRESS A8
DATA N OUTPUT
os STROBE ADDRESS ENABLE |
DECODE
READ/
__ | WRITE WRITE
RIW
ADDRESS CHIP
STROBE ENABLE | _
AS E

FIGURE 24. CONNECTION TO LATCHED NON-MULTIPLEXED CMOS RAM
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All Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time without
notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate
and reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see web site http:/Awww.intersil.com
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