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Features Description
HARDWARE The CDP&68HCO05C4B HCMOS Microcomputer is a new mem-

+ 8-Bit HCMOS Microcontroller
+ Extended Version of MC6BHCO5C4A/CBA Family
- Pin for Pin Compatible
+ Power-Saving Stop, Wait and Data Retention Modes
- STOP Instruction can be Disabled via Mask Option
« Fully Static Operation
+ On-Chip Memory
- CDP68HCO5C4B, 68HCLO5C4B, 68HSC05C4B
- 176 Bytes RAM, 4160 Bytes ROM
- CDP68HCO5C8B, 68HCLO5CEB, 68HSCO5CSB
- 176 Bytes RAM, 7744 Bytes ROM
+ Keyboard Scanning Logic
+ Watchdog Timer (COP)
- 24 Bidirectional 1/0 Lines and 7 Input-Only Lines
- 1 High Current Output for LED drive (PC7)
« Internal 16-Bit Timer
+ Serial Communications Interface (SCI) System
« Serial Peripheral Interface (SPI) System
- Fixed Frequency Tone/Simple PWM Outputs (Mask
Programmable)
+ Self-Check Mode
+ External, Timer, SCI, and SPI Interrupts
« Master Reset and Power-On Reset

ber of the CDP68HCO5 family of low-cost single chip microcom-
puters. It is an enhanced version of the CDP68HC05C4. The
enhancements include keyboard scanning logic, a high current
output pin, a watchdog timer, fixed tone outputs, and a maskable
STOP instruction. This 8-bit microcomputer unit (MCU) also
contains an on-chip oscillator, CPU, 176 bytes of RAM, 4160
bytes of user ROM in the CDP68HCO5C4B and 7744 bytes of
user ROM in the CDP68HCO5C8B, I/O, two serial interface sys-
tems, and timer. The fully static design allows operation at fre-
guencies down to DC, further reducing its already low-power
consumption. All information pertaining to the
CDPB8HCO5C4B MCU applies to the CDP88HCO5C8B with
the exception of the memory description.

The CDP68HCLO5C4B and CDP68HCLOSC8B MCU devices
are low-power versions of the CDP68HCO05C4B and
CDP68HCO05CS8B, respectively. They contain all the features of
the CDP68HC05C4B and CDP68HC05C8B with additional fea-
tures of lower power consumption in the RUN, WAIT and STOP
modes; and low voltage operation down to 24V. The
CDP68HSCO5C4B and CDP68HSCO5C8B MCU devices are
high-speed  versions of the CDP68HCO05C4B and
CDP68HC05C8B, respectively. They also contain all the fea-
tures of the CDPB8HCO5C4B and CDP88HCO5CEB with the
and have a higher frequency operation {up to 8.0MHz).
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CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Ordering Information

PART NUMBER PACKAGE PKG. NO.
CDPB8HCO5C4BE 40 Ld PDIP E40.8
CDP88HCO05C4BN 44 Ld PLCC N44.65
CDPB8HCO5C4BG 44 Ld MQFP Q44.10x10
CDP88HCO05C4BSE 42 Ld SPDIP E42.8C
CDPB8HCO5C4BD 40 Ld SBDIP D40.6
CDPB8HCO5C4BH Chip
CDP88HCLO5C4BE 40 Ld PDIP E40.8
CDP&8HCLOS5C4BN 44 Ld PLCC N44.65
CDPB8HCLO5C4BQ 44 Ld MQFP Q44.10x10
CDPB8HCLO5C4BSE 42 Ld SPDIP E42.8C
CDP88HCLO5C4BD 40 Ld SBDIP D40.6
CDPB8HCLO5C4BH Chip
CDPB8HSCO05C4BE 40 Ld PDIP E40.8
CDP88HSC05C4BN 44 Ld PLCC N44.65
CDP88HSC05C4BG 44 Ld MQFP Q44.10x10
CDPB8HSCO5C4BSE 42 Ld SPDIP E42.8C
CDPB8HSCO05C4BD 40 Ld SBDIP D40.6
CDP88HSC05C4BH Chip

NCTE: Pin number references throughout this specification refer to
the 40 lead DIP. See pinouts for cross reference.

ROM Ordering Information

The CDP868HCO05C4B and CDP68HCOS5CBB families of
microcontrollers contain mask programmed ROMSs. The con-
tents of these ROMs are personalized to meet a customer’s
code requirements during manufacturing of the ICs. The
code is programmed via photomasking techniques. Semi-
conductor manufacturing is a batch process, and all micro-
controllers manufactured in a given lot (a batch) will contain
identical ROM code.

Harris generates a customer's ROM mask from an ASCII
representation of the desired ROM contents together with
other specific information. The end of this document con-
tains a sheet which can be used to provide the required
information when ordering a masked ROM microcontroller.

Data Format Options

The ROM data can be submitted in various formats. The fol-
lowing list summarizes the principal formats which Harris will
accept. The list is in order of preference, with S-Record for-
matted data files being the preferred format.

+ S-Record Formatted Hex Data File via modem upload
« S-Record Formatted Hex Data File via e-mail

+ S-Record Formatted Hex Data File on floppy disk

+ 6805 Assembly Language Source File on floppy disk
+ Contents of a 27XX type EPROM/EEPROM

Regardless of the medium used to transfer the data, con-
tents of all of the User ROM regions of the memory map of
the particular microcontroller should be specified. This
includes any Page 0 User ROM and User Resetl/Interrupt
Vectors. Data should not be specified for the Self Check
ROM space of a device. All unused locations should either
not be specified (S-Record and source files) or specified as
$00 (EPROM/EEPROM). Any unspecified locations will be
filled with $00 by Harris.

Procedure for Submitting Data

When submitting data via a physical medium such as a
floppy disk or EPROM, the "Ordering Infermation Sheet” at
the end of this document must be completed and submitted
with the data.

When utilizing the Harris Customer Pattern Retrieval System
(modem upload) the customer will be prompted for the same
information as that specified on the “Ordering Information
Sheet”.

If the data is submitted via e-mail, the message should
include the same information as that specified on the “Order-
ing Information Sheet”.

Harris Customer Pattern Retrieval System

To access the Harris Customer Pattern Retrieval System,
you must first obtain an account |D and password from your
Harris sales representative. The system is accessed by dial-
ing 1-908-685-6541. It is presently set to run with baud rates
up to 2400 baud, with 8 data bits, 1 stop bit, and no parity bit.
The data transfer is done using text mode Kermit transfers.

Check the Harris Corporate internet site, www.harris.com,
for the latest information on the Harris Customer Pattern
Retrieval System.




CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Pinouts

CDP88HC05C4B, CDP68HCO5CSB
CDP68HCLO5CAB, CDP68HCLOSCSB
CDP&8HSC05C4B, CDPE8HSCO5CEE
(SBDIP, PDIP)
TOP VIEW

hd E Vbb

[39] osc1

38] osC2

E TCAP

[36] PD7

[35] Tcmp

34] PD5/SS
[33] PD4/SCK
32] PD3/MOSI
E PD2/MISO
30] PD1/TDO
E PDO/RDI

28] Pco
27] Pci
26] PC2
25] PC3
E PC4
23] PCs
E PC6

21 PC7

CDP&8HCO5C4B, CDPE8HCO5CEB
CDP68HCLO5C4B, CDP68HCLOSCSB
CDP68HSC05C4B, CDP68HSCO5CSE
(SPDIP)
TOP VIEW

e E Vbpp

a1] osc1

20] osc2

39] TcAP

38] PD7

37] TCMP
36] PD5/SS
[35] PDa/scK
34] PD3MOSI
33] PD2MISO
32| PD1/TDO
37] Poo/RDI
30] PCO

25] Pc1
28] Pc2
z7 Ne
E PC3

25| PC4
24| PC5
23| PC6
22| PCT

pPas C1T__]
PAs CT—]
PA4 CT—]
PA3 CT—]
PA2 CT—]
PA1 CT—]
PAC CT—]
PBOT ]
PB1T ]
PB2IT—]

CDPs2HC05C4B, CDPE63HCO5C2B
CDP68HCLO5C4B, CDP68HCLOSCSB
CDP68HSC05C4B, CDP68HSC05C8B

(PLCC)
TOP VIEW
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/ B 5 4 3 2 1 4443 42 41 40 1

PAS PD7
PA4 TCMP
PA3 PD5/5S
PAZ PD4/SCK
PA1 PD3/MOSI
PAO PD2/MISO
PBO PD1/TDO
PB1 PDO/RDI
PB2 PCco
PB3 PC1
PB4 PC2
18 19 2p 21 22 23 26 27 28
0 O M M~ O I T
288582958888
CDP68HCD5C4B, CDP68HCO5CEB
CDP68HCLO5C4B, CDP63HCLOSC8B
CDP68HSCO05C4B, CDP68HSCO5CEB
{(MQFP)
TOP VIEW
m XY
SeEKeeBEEEE
’W —T) Temp
2 32|11 PD5/SS
3 31|[—I3J Pparsck
4 30|13 pDamosli
5 28|[—T] PD2'MISO
6 28|[—1 PD1/TDO
7 27|13 PDo/RDI
8 26|[—TJPco
9 25 I PCt
10 24|17 PC2
g — 1112 13 14 15 16 17 18 19 20 21 253 —

PB4
PB5
PB6
PB7

NC
Vg
PCT
PC6
PC5
PC4

NC

NOTE: Low EMI Pinocuts Available. Refer to Harris Tech Brief TB354 for more information




CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Microcomputer Block Diagram

osC1 osc2
|30 1 38
TCMP] 16 BIT y OSCILLATOR " warchpoc
37 N
TCAP TIMER SYSTEM i -2 >
IINTEHNAL
1
= PROCESSOR
TONE GEN i CLOCK RESET
¢ 2
IRQ
" 11 & +
z::l 4? = g o ¥ ¥ ¥ BAUD RATE
—p 0O
PAZ 9 o = & ACCUMULATOR GENERATOR 36
PORTA | oo 8] 2 é g 8 A cru | PORTD __fJe—ro7
LR BPI c1s513 1 INDEX CONTROL l—— RDI {PD0)
LINES <N <] <] =« a REGISTER X ¢— SCISYSTEM
mse £ | £ | B 4=+ TDO (PD1)
PAs «——H O G S CONDITION CODE ‘ 45z MISO (PD2)
-
| PA7 & 5 REGISTER cc cPU SPISYSTEM [*33* MOSI (PD3)
i 12 STACK <> SCK(PD4)
PBO 4=~ T = 6 POINTER S +—— S§ (PD5)
o S o}
PRl 2| B | & PROGRAM COUNTER 28
pore |F2 ¥l EL 2| & 5 HIGH PCH ALY 77 PO
B3+ E | £ ]| & — PC1
e Zl 2] 2 o PROGRAM 26
LINES Mol 8 COUNTERLOW PCL pata | PoRT %5 P2 | porTC
PB5 4=+ -~ = E —> PC3
18] = g 5 > - > DIR c 24 o1 > 110
Pese S| S| 8 I 1 REG | REG [‘Z5° LINES
| PB7 4160 x 8 ROM 176 x 8 [+55* PC5
(NOTE) STATIC RAM 21, i
240 x 8 pc7
SELF-CHECK
ROM
NOTE: 7744 Bytes of ROM for: CDP68HC05CEB, CDPe8HCLOSCEB, CDPe8HSCO5C8B
Power Considerations SN o = c
Lo o
The_average chip-junction temperature, T, in “C can be Vpp = 4.5V
obtained from:
PAQ-7, PBO-7, PCO0-7, PD& 3.26kQ | 2.38kQ S0pF
Ty=Ta+(Pp*0a (EQ. 1)
) 0 PD1-4 1.9k 2.26kQ 200pF
Where: Tp = Ambient Temperature, *C
6,a = Package Thermal Resistance, Vpp =3.0V
. R _ . o
Junction-to-Ambient, “G/W PAQ-7, PBO-7, PCO-7, PD6 10.19ke | s32kq | s0pF
Pb =PinT+Pro
PINT = lce X Vo, Watts - Chip Internal Power PD1-4 BkQ BkQ 200pF
Piio = Power Dissipation on Input and Output
Pins - User Determined
For most applications P|;o << P|NT @nd can be neglected. VoD
An approximate relationship between Pp and T {if Pl is WL
neglected) is: 3"
K- 0 TEST
Pp = K : (T, + 273°C) (EQ. 2) TEST ‘,_1_3.’
Solving Equation 1 and Equation 2 for K gives: rl: c <R
K=Ppe(Tp+273°C) + 65 * Pp2 (EQ. 3) [

Where K is a constant pertaining to the particular part. K can
be determined from Equation 3 by measuring Pp (at equilib-
riumy) for a known Ta. Using this value of K the values of Pp
and T j can be cbtained by solving Equation 1 and Equation 2
iteratively for any value of Ta.

EQUIVALENT TEST LOAD




CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B
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CDP68HC05C4B/C8B Electrical Specifications

Absolute Maximum Ratings

Supply Voltage, Vpp. .. .. - -« oo -0.5V to +7V
Input Voltage, V.. ... ... ... Vgg- 0.3V to Vpp + 0.3V
Self-Check Mode (IRQ Pin Only), V|y . Vg5 - 0.3V 1o 2x Vpp + 0.3V
Current Drain Per Pin Excluding Vpp and Vgs, . .......... 25mA

Operating Conditions

Operating Voltage Range . . ............ ... ... +4.5V to +5.5V
Operating Temperature Range. ............. ... -55°C to 125°C
CDP88HC05C4B, CDP88HCO5C8B ... ... ... .. -40°C to BEOC

CDP68HCLO5C4B, CDP68HCLOSC8B . ... ....... 0°C to 70°C
CDP68HSCO5C4B, CDP68HSCOSCEB . ... .. ... -40°C to 85°C
Input Low Voltage . . . ..... ... ... ... ... 0Vito +0.8V

Thermal Information

Thermal Resistance (Typical, Note 1) 8, (°C/WY By (PCAW)

SPDIP Package. ... .............. 55 N/A
PDIP Package . . .. ............... 55 N/A
PLCC Package .................. 45 N/A
MQFP Package. ................. 70 N/A
SBDIP Package. . ................ 45 14
Maximum Junction Temperature (Hemnetic Package) . . ... ... 175°C
Maximum Junction Temperature {Plastic Package) ........ 150°C

Maximum Storage Temperature Range
Maximum Lead Temperature (Scldering 10s). .. .. ........ 300°C
(PLCC, MQFP - Lead Tips Only)

CAUTION: Slresses above those listed in "Absolute Maximum Ralings” may cause permanent damage to the device. This is a siress only raling and operalion
of the device at these or any other conditions above those indicaled in the operational seclions of this speacification is nol implied.

NOTE:

1. 8a is measured with the component mounted on an evaluation PC beard in free air.

DC Electrical Specifications

HC Product Type , Vpp = 5.0V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPB8HCD5C4B/CBB  Vpp =5V £10%, Vgg = 0V, T = -40°C to 85°C (Note 2)
Qutput Veoltage VoL ILoap < 10pA - 0.1
VoH Vpp - 0.1 - -
Output High Voltage

PAQ-7, PB0-7, PCO0-6, TCMP VoH ILoaD = -0.8mA Vpp- 0.8 - -

PD1-4 Vou lLoaD = -1.6mA Vpp-0.8 - -

PC7 VoH ILoaD = -5.0mA Vpp-0.8 - -

Cutput Low Voltage

PAQ-7, PB0-7, PCO-6, PD1-4, TCMP VoL ILoap = 1.6mA - 0.4

PC7 VoL ILoap = 10.0mA - 0.4
Input High Voltage

PAQ-7, PBO-7, PCO-7, PDO-5, PD7, TCAP, ViH 0.7-Vpp Voo v

IRQ, RESET, OSCH
Input Low Voltage

PAQ-7, PBO-7, PCO-7, PDO-5, PD7, TCAP, ViL Vgg 0.2-Vpp v

IRQ, RESET, OSCH
Data Retention Mode VRM Ta = 0°C to 70°C 1.2 - '
Supply Current

RUN (Note 8) lpp fosc = 4.2MHz - 3.5 5.25 mA

WAIT (Notes 7, 9) g | el Sauare Wave - 1.0 3.25 mA

STOP (Note 8) oo Ta = 25°C - 1.0 20.0 PA

STOP (Note 8) oD Ta = -40°C to 85°C - 50 pA
1/ Ports Hi-Z Leakage Current:

PAQ-7, PBO-7 (without pullups), PC0-7, PD1-4 loz - - +10 LA
Input Current N - +1 A
RESET, IRQ, TCAP, OSC1, PDO, PD5, PD7
Capacitance Ports (As Input or Output) Cout - 12 pF
RESET, IRQ, TCAP, OSC1, PDQ-5, PD7 e - s oF
Input Pullup Current {Note 10) N 175 385 750 LA




CDP68HC05C4B/C8B Electrical Specifications

DC Electrical Specifications HC Product Type , Vpp = 5.0V (Continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Hysteresis Voltage: PBO-7 Vuys - 0.5 - v
Input Hysteresis Voltage: RESET, IRQ, OSCH, VHys 0.1+Vpp 1.0 0.5-Vpp v
TCAP
Control Timing HC Product Type, Vpp = 5.0V
PARAMETER SYMBOL MIN MAX UNITS
CDPG8HCD5CAB/C8B  Vpp = 5V +10%, Vgg = 0V, Ty = -40°C to 85°C
Frequency Of Operation
Crystal Cption fosc 4.2 MHz
External Clock Cption fosc DC 4.2 MHz
Internal Operating Frequency
Crystal {fogc + 2) fop 21 MHz
External Clock (fogo + 2) fop DC 2.1 MHz
Cycle Time (See Figure 15) teve 478 ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLcH 100 ms
RESET Pulse Width {See Figure 15) tRL 1.5 tove
Timer
Resclution {Note 12) trRES 4 teve
Input Capture Pulse Width {See Figures 2, 23) tTH. tL 125 ns
Input Capture Pulse Period (See Figures 2, 23) trLTL (Note 13) teve
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) tiLiH 125 ns
Interrupt Pulse Period (See Figure 16B) tiLiH (Note11) tcve
0OSC1 Pulse Width toH. toL 90 ns
DC Electrical Specifications HC Product Type , Vpp = 3.3V
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPB8HCD5C4B/C8B  Vpp = 3.3V £10%, Vgg = 0V, Ty = -40°C to 85°C {Note 2)
OCutput Voltage VoL lLoap < 10pA - 0.1
VoH Vpp - 0.1 -
Cutput High Voltage
PAQ-7, PB0-7, PCO-6, TCMP VoH ILoaD = -0.2mA Vpp- 0.3 -
PD1-4 Von lLoaD = -0.4mA Vpp-0.3 -
PC7 VoH lLoap = -1.5mA Vpp-0.3 -
Cutput Low Voltage
PAQ-7, PB0-7, PCO0-6, PD1-4, TCMP VoL ILoap = 0.4mA - 0.3
PC7 VoL ILoaD = 6.0mA - 0.3
Input High Voltage
PAQ-7, PBO-7, PCO-7, PDO-5, PD7, TCAP, ViH 0.7+Vpp Voo \
IRQ, RESET, OSCH




CDP68HC05C4B/C8B Electrical Specifications

DC Electrical Specifications HC Product Type , Vpp = 3.3V (Continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Low Voltage

PAQ-7, PB0-7, PCO-7, PDO-5, PD7, TCAP, ViL Vasg 0.2-Vpp v

IRQ, RESET, OSC1
Data Retention Mode VAM Ta = 0°C to 70°C 1.2 - v
Supply Current

RUN (Note 8) Ipp fosgc=2.1MHz - 1.0 1.6 mA

External Square Wave

WAIT (Notes 7, 9) Ipp - 0.5 0.9 mA

STOP (Note 8) Ipp Ta = 258°C - 1.0 8.0 pA

STOP (Note 8) oo Tp = -40°C to 85°C - 20 PA
I/C Ports Hi-Z Leakage Current:

PAQ-7, PBO-7 (without pullups), PC0-7, PD1-4 loz - +10 pA
Input Current N - +1 pA
RESET, IRQ, TCAP, OSC1, PDC, PD5, PD7
Capacitance Ports (As Input or Output) Cout - 12 pF
RESET, IRQ, TCAP, OSC1, PDC-5, PD7

CiN - 8 pF
Input Pullup Current (Note 10) liN 75 175 350 pA
Input Hysteresis Voltage: PBO-7 Vuys - 0.5 -
Input Hysteresis Voltage: RESET, IRQ, OSCH, Vhys 0.1-Vpp 1.0 0.5+Vpp
TCAP
Control Timing HC Product Type, Vpp= 3.3V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HCO5C4B/C8B  Vpp = 3.3V 110%, Vgg = 0V, Ty, = -40°C to 85°C (Note 2)
Frequency Of Cperation

Crystal Option fosc 21 MHz

External Clock Cption fosc DC 21 MHz
Internal Operating Frequency

Crystal {fosc + 2) fop 1.05 MHz

External Clock (foge + 2) fop DC 1.05 MHz
Cycle Time (See Figure 15) teve 952 ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxow 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLcH 100 ms
RESET Pulse Width (See Figure 15) tRL 1.5 tevc
Timer

Resoclution {Note 12) trRES 4.0 teve

Input Capture Pulse Width {See Figures 2, 23) trH. L 250 ns

Input Capture Pulse Period (See Figures 2, 23) triTe (Note 13) teve
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) tiLiH 250 ns
Interrupt Pulse Period (See Figure 16B) tiLiH (Note 11) tove
OSC1 Pulse Width toH. toL 200 ns




CDP68HCLO5C4B/C8B Electrical Specifications

DC Electrical Specifications

HCL Product Type, Vpp= 5.0V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPG8HCLOSC4B/C8B Vpp = 5V +10%, Vgg = OV, T = 0°C to 70°C (Note 2)
Cutput Voltage VoL ILoaDp < 10LA - 01
VoH Vpp - 0.1 - \
Qutput High Voltage

PAQ-7, PB0O-7, PCO-6, TCMP VoH ILoaD = -0.8mA Vpp-0.8 -

PD1-4 VoH ILoaD = -1.6mA Vpp-0.8 -

PC7 VOH ILOAD =-5.0mA VDD -08 -

Qutput Low Voltage

PAO-7, PBO-7, PCO-6, PD1-4, TCMP VoL ILoaD = 1.6mA - 04

PC7 VOL ILOAD =10.0mA - 04 V'
Input High Voltage

PAQ-7, PB0-7, PCO-7, PDO0-5, PD7, TCAP, ViH 0.7-Vpp - Voo A

1RQ, RESET, OSC1
Input Low Voltage

PAQ-7, PB0-7, PCO-7, PDO0-5, PD7, TCAP, ViL Vss - 0.2-Vpp A

IRQ, RESET, OSCH
Data Retention Mode Vam Ta = 0°C to 70°C 1.2 - \
Supply Current

RUN (Note 6) oD fosc = 4.2MHz 35 4.25 mA

External Square Wave

WAIT (Notes 7, 9) Ibp 1.6 2.25 mA

STOP {Note 8) IbD 1.0 15.0 pA

STOP (Note 8) oD Ta= 0°C to 70°C - 25 pA
1/C Ports Hi-Z Leakage Current:

PAD-7, PBO-7 {without pullups), PC0-7, PD1-4 loz - +10 pA
Input Current N - +1 pA
RESET, IRQ, TCAP, OSC1, PDO, PD5, PD7
Capacitance Ports {As Input or Output) Cour - 12 pF
RESET. IRQ, TCAP, OSC1, PD0-5, PD7

CiN - 8 pF
Input Pullup Current (Note 10) IIN 5 250 pA
Input Hysteresis Voltage: PB0-7 Vyys 0.5
Input Hysteresis Voltage: RESET, IRQ, OSC1, Vhys 0.1-Vpp 1.0 0.5+Vpp v
TCAP
Control Timing HCL Product Type, Vpp= 5.0V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HCLO5C4B/C8B  Vpp = 5V 10%, Vgg = 0V, Ty = 0°C to 70°C
Frequency Of Operation

Crystal Option fosc - 42 MHz

External Clock Option fosc DC 42 MHz
Internal Operating Frequency

Crystal {fosc + 2) fop - 241 MHz

External Clock (fosc + 2) fop DG 21 MHz




CDP68HCLO5C4B/C8B Electrical Specifications

Control Timing HCL Product Type, Vpp= 5.0V (Continued)

PARAMETER SYMBOL MIN MAX UNITS
Cycle Time (See Figure 15) tovg 478 - ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov - 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 15 - tove
Timer
Resclution {Note 12) tres 4 - tove
Input Capture Pulse Width {See Figures 2, 23) trH. L 125 - ns
Input Capture Pulse Period (See Figures 2, 23) triTL (Note 13) - tove
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) tiLiH 125 - ns
Interrupt Pulse Period (See Figure 16B) tiLiH (Note 11) - tove
OSC1 Pulse Width ton. toL 90 - ns

DC Electrical Specifications HCL Product Type, Vpp = 2.5V - 3.6V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CDP68HCLO5C4B/C8B  Vpp = 2.5V - 3.6V +10%, Vgg = 0V, T = 0°C to 70°C (Note 2)

Output Voltage VoL ILoap < 10pA - - 0.1 \
VoH Vpp - 0.1 - - v
Qutput High Voltage
PACO-7, PB0-7, PCO-6, TCMP VoH ILoaD = -0.2mA Vpp-0.3 - - A
PD1-4 VoH ILoaD = -0.4mA Vpp-0.3 -
PC7 VoH ILoaD = -1.5mA Vpp-03 -
Qutput Low Voltage
PA0-7, PB0-7, PC0-8, PD1-4, TCMP VoL ILoaD = 0.4mA - - 0.3
PC7 VoL ILoaD = 6.0mA - - 0.3

Input High Voltage

PA0-7, PB0-7, PCO-7, PD0-5, PD7, TCAP, Viy 0.7-Vpp - VoD Y
TRQ, RESET, OSCT

Input Low Voltage

PAC-7, PB0-7, PC0-7, PD0-5, PD7, TCAP, ViL Vss - 0.2*Vpp v
TRQ, RESET, OSC1

Data Retention Mode Vam Tp = 0°C to 70°C 1.2 - - v
Supply Current
RUN (Note 6) IDD fOSC =2.1MHz - 1.0 1.4 mA
External Square Wave
WAIT (Notes 7, 9) oD - 0.7 1.0 mA
STOP {Note 8) Ibp Ta = 25°C - 1.0 5.0 pA
STOP {Note 8) Ipp Ta = 0°C to 70°C - - 10 pA
Supply Current
RUN (Note 6) IDD fOSC =1.0MHz - 05 0.75 mA
External Square Wave
WAIT {Notes 7, 9) oD - 0.3 05 mA
STOP (Note 8) Iop Ta =25°C - 1.0 50 pA
STOP (Note 8) Iop Ta = 0°9C to 70°C - - 10 pA

10




CDP68HCLO5C4B/C8B Electrical Specifications

DC Electrical Specifications

HCL Product Type, Vpp = 2.5V - 3.6V (Continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
1O Ports Hi-Z Leakage Current:

PAD-7, PBO-7 {without pullups), PC0-7, PD1-4 loz - +10 pA
Input Current IIN - +1 pA
RESET, IRQ, TCAP, OSCA1, PDO, PD5, PD7
Capacitance Ports (As Input or Output) Cour - 12 pF
RESET, IRQ, TCAP, OSC1, PDO-5, PD7 o - 2 oF
Input Pullup Current (Note 10) liN 40 160 300
Input Hysteresis Voltage: PB0-7 VHys 0.5 \
Input Hysteresis Voltage: RESET, IRQ, OSC1, VHys 0.1+Vpp 1.0 0.5-Vpp \'
TCAP

Control Timing HCL Product Type, Vpp= 2.4V - 3.6V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HCLO5C4B/C8B Vpp = 2.4V to 3.8V, Vgg = 0V, Ty = 0°C to 70°C (Vpg = 3.6)
Frequency Of Operation

Crystal Cption fosc - 241 MHz

External Clock Option foac DC 241 MHz
Internal Operating Frequency

Crystal {fogc + 2) fop - 1.05 MHz

External Clock (fogc + 2) fop DC 1.05 MHz
Cycle Time (See Figure 15) tove 952 ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov - 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 15 tove
Timer

Resolution {Note 12) tres 4.0 tovo

Input Capture Pulse Width {See Figures 2, 23) trH. tTL 250 ns

Input Capture Pulse Pericd (See Figures 2, 23) troTL {Note 11) tove
Interrupt Pulse Width Low (Edge-Triggered) {See Figure 16B) tiumH 250 ns
Interrupt Pulse Pericd (See Figure 16B) tLH (Note 13) teve
0OSC1 Pulse Width toH. toL 200 ns
DC Electrical Specifications HCL Product Type, Vpp = 1.8V - 2.4V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPG8HCLOSC4B/CBB Vpp = 1.8V - 2.4V, Vgg = 0V, Ty = 0°C to 70°C, Unless Otherwise Specified
Cutput Voltage VoL ILoaDp < 10LA - 01 \
VoH Vpp - 0.1 - A
Qutput High Voltage

PACO-7, PB0-7, PCO-6, TCMP VoH ILoaD = -0.1mA Vpp-0.3 -

PD1-4 VoH ILoaD = -0.2mA Vpp - 0.3 -

PC7 VoH ILoaD = -0.75mA Vpp - 0.3 - A

11




CDP68HCLO5C4B/C8B Electrical Specifications

DC Electrical Specifications HCL Product Type, Vpp = 1.8V - 2.4V (Continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Cutput Low Voltage

PAQ-7, PB0-7, PCO-6, PD1-4, TCMP VoL lLoaD = 0.2mA - 0.3 A

PC7 VOL ILOAD =2.0mA - 0.3
Input High Voltage

PAQ-7, PB0-7, PCO-7, PDO0-5, PD7, TCAP, ViH 0.7-Vpp - Voo A

IRQ, RESET, OSCH
Input Low Voltage

PAQ-7, PB0-7, PC0-7, PDO-5, PD7, TCAP, ViL Vss - 0.2-Vpp A

IRQ, RESET, OSCH
Data Retention Mode VAEm Ta = 0°C to 70°C 1.2 - v
Supply Current

RUN (Note 6) IDD fOSC =1.0MHz 300 600 |J.A

External Square Wave

WAIT {Notes 7, 9) oD 250 400 pA

STOP {Note 8) Iop Ta =25°C 1.0 2.0 pA

STOP (Note 8) Iop Ta = 0°9C to 70°C - 50 pA
1/C Ports Hi-Z Leakage Current:

PAD-7, PBO-7 (without pullups), PC0-7, PD1-4 loz - +10 pA
Input Current liN - +1 pA
RESET, IRQ, TCAP, OSC1, PDQ, PD5, PD7
Capacitance Ports {As Input or Output) Cour - 12 pF
RESET, IRQ, TCAP, OSC1, PD0-5, PD7

Cin - 8 pF

Input Pullup Current (Note 10) lIN 15 110 200

Input Hysteresis Voltage: PB0-7 VHys 0.5 \
Input Hysteresis Voltage: RESET, IRQ, OSCH, VHys 0.1-¥pp 1.0 0.5+Vpp

TCAP
Control Timing HCL Product Type, Vpp = 1.8V - 2.4V

PARAMETER SYMBOL MIN MAX UNITS

CDP&8HCLO5C4B/C8B Vpp = 1.8V to 2.4V, Vgg = 0V, Ty = 0°C to 70°C (Vpg = 2.4)

Frequency Of Operation

Crystal Option fosc - 1.0 MHz

External Clock Option fosc DC 1.0 MHz
Internal Operating Frequency

Crystal (fogc + 2) fop - 05 MHz

External Clock (fogc +~ 2) fop DC 05 MHz
Cycle Time (See Figure 15) tove 2000 ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov - 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 1.5 tovc

12




CDP68HCLO5C4B/C8B Electrical Specifications

Control Timing HCL Product Type, Vpp = 1.8V - 2.4V (Continued)

PARAMETER SYMBOL MIN MAX UNITS
Timer
Resclution {Note 12) tres 4.0 - tove
Input Capture Pulse Width {See Figures 2, 23) try. b 500 - ns
Input Capture Pulse Pericd (See Figures 2, 23) triTL {Note 13) - tove
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) tiLiH 500 - ns
Interrupt Pulse Pericd (See Figure 16B) tiLH (Note 11) - tove
OSC1 Pulse Width ton. toL 400 - ns
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CDP68HSC05C4B/C8B Electrical Specifications

DC Electrical Specifications HSC Product Type , Vpp = 5.0V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPE8HSCO5CAB/CaB  Vpp = 5V £10%, Vgg = 0V, Ta = -40°C to 85°C (Note 2)
QOutput Veoltage VoL ILoap < 10pA - 0.1
VoH Vpp - 0.1 -
Cutput High Voltage

PAQ-7, PB0-7, PCO-6, TCMP VoH ILoaD = -0.8BmA Vpp-0.8 -

PD1-4 VoH ILoaD = -1.6mA Vpp-0.8 -

PC7 VoH ILoaD = -5.0mA Vpp- 0.8 -

Cutput Low Voltage

PAQ-7, PB0-7, PCO-8, PD1-4, TCMP VoL ILoaD = 1.6mA - 0.4

PCY VoL ILoaDp = 10.0mA - 0.4
Input High Voltage

PAQ-7, PBO-7, PCO-7, PDO-5, PD7, TCAP, ViH 0.7-Vpp Vop v

IRQ, RESET, OSCA
Input Low Voltage

PAQ-7, PBO-7, PCO-7, PDO-5, PD7, TCAP, VL Vgg 0.2-Vpp v

IRQ, RESET, OSCA
Data Retention Mode VRM Ta = 0°C to 70°C 1.2 - '
Supply Current

RUN (Note 6) lpp fosc = 8.0MHz - 7.0 11.0 mA

WAIT (Notes 7, 9) g | el Sauare Wave - 2.0 6.5 mA

STOP (Note 8) oo Ta = 25°C - 1.0 20.0 PA

STOP (Note 8) oD Ta = -40°C to 85°C - 50 pA
1/C Ports Hi-Z Leakage Current:

PAQ-7, PBO-7 (without pullups), PC0-7, PD1-4 loz - +10 A
Input Current IIN - +1 LA
RESET, IRQ, TCAP, OSC1, PDO, PD5, PD7
Capacitance Ports (As Input or Output) CouT - 12 pF
RESET, IRQ, TCAP, OSC1, PDQ-5, PD7 e - n oF
Input Pullup Current {Note 10) N 175 385 750
Input Hysteresis Voltage: PBO-7 Vihys - 0.5 -

Input Hysteresis Voltage: RESET, TRQ, OSC1, Vyuys 0.1-Vpp 1.0 0.5+Vpp
TCAP
Control Timing HSC Product Type, Vpp = 5.0V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HSCO5C4B/CBB  Vpp =5V £10%, Vgg = 0V, Ty = -40°C to 85°C (Note 2)
Frequency Of Cperation

Crystal Cption fosc 8.2 MHz

External Clock Option fosc DC 8.2 MHz
Internal Operating Frequency

Crystal (fogc +~2) fop 41 MHz

External Clock (fogg ~ 2) fop DC 41 MHz

14




CDP68HSC05C4B/C8B Electrical Specifications

Control Timing HSC Product Type, Vpp = 5.0V (Continued)

PARAMETER SYMBOL MIN MAX UNITS
Cycle Time (See Figure 15) tcve 244 ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov - 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLeH - 100 ms
RESET Pulse Width (See Figure 15) tRL 15 teve
Timer

Resolution {(Note 12) tres 4 tcve

Input Capture Pulse Width (See Figures 2, 23) try. L 64 ns

Input Capture Pulse Period (See Figures 2, 23) triTL (Note 13) tove
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) tiLiH 64 ns
Interrupt Pulse Period (See Figure 16B) tiLiH (Note 11) tove
OSC1 Pulse Width ton. toL 50 ns
DC Electrical Specifications HSC Product Type, Vpp = 2.6V - 3.6V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPG8HSCO5CA4B/C8B  Vpp = 2.4V - 3.6V, Vgg = 0V, Ta = -40°C to 85°C {Note 2)
Qutput Voltage VoL ILoaD <10pA 01
VoH Vpp - 0.1 -
Cutput High Voltage

PA0-7, PBQ-7, PCO-6, TCMP VoH lLoaD = -0.2mA Vpp-0.3 -

PD1-4 VoH ILoaD = -0.4mA Vpp-03 -

PC7 Vou lLoaD = -1.5mA Vpp-03 -

Qutput Low Voltage

PAO-7, PB0-7, PC0-6, PD1-4, TCMP VoL ILoaD = 0.4mA - - 0.3

PCY VoL ILoaD = 6.0mA - - 0.3
Input High Voltage

PAC-7, PB0-7, PCO-7, PDO-5, PD7, TCAP, ViH 0.7-Vpp - Vpp A

IRQ, RESET, OSC1
Input Low Voltage

PAQ-7, PBO-7, PCO-7, PDO-5, PD7, TCAP, ViL Vgg - 0.2-Vpp A

IRQ, RESET, OSCH
Data Retention Mode VAam Ta = 0°C to 70°C 1.2 - v
Supply Current

RUN (Note 6) IbD fosg =4.2MHz - 25 4.0 mA

WAIT (Notes 7, 9) oy | el Square Wave i 1.0 2.0 mA

STOP (Note 8) oD Ta =25°C - 1.0 8.0 pA

STOP {Note 8) Iop Tp = -40°C to 85°C - - 20 pA
1/C Ports Hi-Z Leakage Current:

PAD-7, PBO-7 (without pullups), PC0-7, PD1-4 loz - - +10 pA
Input Current N - - +1 pA
RESET, IRQ, TCAP, OSCA1, PDO, PD5, PD7
Capacitance Ports (As Input or Output) Cout - - 12 pF
RESET, IRQ, TCAP, OSC1, PDO-5, PD7 e - s oF

15




CDP68HSC05C4B/C8B Electrical Specifications

DC Electrical Specifications HSC Product Type, Vpp = 2.6V - 3.6V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Pullup Current (Note 10) N 50 180 350 pA
Input Hysteresis Voltage: PBO-7 Vihys - 05 - \
Input Hysteresis Voltage: RESET, IRQ, OSC1, Vhvs 0.1+Vpp 1.0 0.5-Vpp v
TCAP

Control Timing HSC Product Type, Vpp = 2.4V - 3.6V

PARAMETER SYMBOL MIN MAX UNITS

CDP68HSCO5C4B/C8B Vpp = 2.4V - 3.6V, Vgg = 0V, Ta = -40°C to 85°C (Note 2)
Frequency Of Cperation

Crystal Option fosc - 4.2 MHz

External Clock Option fosc DC 4.2 MHz
Internal Operating Frequency

Crystal (fosc +2) fop - 21 MHz

External Clock (fogc ~ 2) fop DC 21 MHz
Cycle Time (See Figure 15) tove 476 - ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov - 100 ms
Stop Recovery Start-up Time {AT-cut Crystal Oscillator) (See Figure 1) tiLeH - 100 ms
RESET Pulse Width (See Figure 15) tRL 1.5 . tove
Timer

Resolution (Note 12) trREs 4.0 - teve

Input Capture Pulse Width (See Figures 2, 23) tTH. tTL 125 - ns

Input Capture Pulse Pericd (See Figures 2, 23) triTe (Note 13) - tcve
Interrupt Pulse Width Low (Edge-Triggered) {See Figure 16B) tiLH 125 - ns
Interrupt Pulse Period (See Figure 16B) tLH (Note 11) - teve
OSC1 Pulse Width toH. toL 90 - ns
NOTES:

2.

o u ~ w

13.

This device contains circuitry to protect the inputs against damage due to high static voltages of electric fields; however, it is advised that
normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high impedance circuit. For
proper operation it is recommended that V|y and Vg be constrained to the range Vgg < (V| or VouT) < Vpp. Reliability of operation
is enhanced if unused inputs except OSC2 are connected to an appropriate logic veltage level {(e.g., either Vgg or Vpp).

. Includes ports used as input/output pins; Ports used as input only pins, Ports used as output only pins.
. All values shown reflect average measurement.
. Typical values at midpoint of voltage range, 25°C only.

. Run (Operating) Ipp. Wait Ipp: Measured using external square-wave clock source, all inputs 0.2V from rail, no DC loads, less than 50pF

on all outputs, G| = 20pF on OSC2.

. Wait, Stop Ipp: All ports configured as inputs, V| = 0.2V, V| =Vpp-0.2V.
. Stop Ipp measured with OSC1 = Vgg.

. Wait Ipp is affected linearly by the OSC2 capacitance.

10.
11.
12.

Input pullup current measured with V| = 0.2V.
The minimum period t) |y should not be less than the numbker of cycle times it takes to execute the interrupt service routine plus 21 toye.

Since a 2-bit prescaler in the timer must count four internal cycles (tcyc), this is the limiting minimum factor in determining the timer
resolution.

The minimum period tt| 11 should not ke less than the number of cycle times it takes to execute the capture interrupt service routine plus
24 toyg.
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CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Serial Peripheral Interface (SPI) Timing - HC, HCL Product Type, Vpp = 5.0V

NUMBER |

PARAMETER

| SYMBOL |

MIN

| MAX

| UNITS

CDP&8HC05C4B/C8B, CDP6BHCLOSCAB/C8B, Vpp = 5V +10%, Vsg = 0V, Tp = -40°C to 85°C, Unless Otherwise Specified

Operating Frequency

Master forgvy DC 0.5 fop (Note 18)

Slave fop) DC 2.1 MHz
1 Cycle Time

Master teveo 2.0 tove

Slave tovyos) 480 ns
2 Enable Lead Time

Master tLEAD(M) (Note 14) -

Slave tLEAD(S) 240 ns
3 Enable Lag Time

Master tLaGw (Note 14) -

Slave tLac(s) 720 ns
4 Clock (SCK) High Time

Master bwscrHMm 340 ns

Slave hw(SCKH)S 190 ns
5 Clock (SCK) Low Time

Master bSCKLIM 340 ns

Slave twisckL)s 190 ns
8 Data Setup Time {Inputs)

Master tsup 100 ns

Slave tsus) 100 ns
7 Data Hold Time {Inputs)

Master tHowy 100 ns

Slave tHis) 100 ns
8 Access Time (Time to Data Active from High Impedance State)

Slave ta 0 120 ns
9 Disable Time (Hold Time to High Impedance State)

Slave tois 240 ns
10 Data Valid Time

Master {Before Capture Edge) tV(M) 0.25 tCYC(M)

Slave (After Enable Edge) {(Note 15) tvis) 240 ns
11 Data Hold Time (Outputs)

Master (After Capture Edge) tHomy 0.25 toyom)

Slave (After Enable Edge) tHo(s) 0 ns
12 Rise Time (Vpp = 20% to 70%, C|_ = 200pF)

SPI Outputs (SCK, MOSI, MISO) tRov) 100 ns

SPI Inputs (SCK, MOSI, MISO, SS) tRis) 20 us
13 Fall Time (Vpp = 20% to 70%, C|_ = 200pF)

SPI Outputs (SCK, MOSI, MISO) trovy 100 ns

SPI Inputs (SCK, MOSI, MISO, SS) trs) 2.0 us
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CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Serial Peripheral Interface (SPI) Timing - HC, HCL Product Type, Vpp = 3.3V

NUMBER | PARAMETER [ symeoL | min | max | unms
CDP&8HC05C4B/C8B, CDP6BHCLOSC4B/C8B Vpp = 3.3V +10%, Vgg = 0V, Ta = 0°C to 70°C, Unless Otherwise Specified
Operating Frequency
Master forowy DC 0.5 fop
{Note 18)

Slave fops) DC 1.0 MHz
1 Cycle Time

Master tovo 2.0 tove

Slave toves) 1.0 us
2 Enable Lead Time

Master tLEAD(V) (Note 14) -

Slave tLEAD(S) 500 ns
3 Enable Lag Time

Master tLacmv) (Note 14) -

Slave tLaG(s) 15 us
4 Clock (SCK) High Time

Master BWSCKHIM 720 ns

Slave bwisckH)s 400 ns
5 Clock (SCK) Low Time

Master hwisckLM 720 ns

Slave twisckL)s 400 ns
6 Data Setup Time (Inputs)

Master tsugvy 200 ns

Slave tsuis) 200 ns
7 Data Hold Time {Inputs)

Master tHowy 200 ns

Slave this) 200 ns
8 Access Time (Time to Data Active from High Impedance State)

Slave ta 0 250 ns
9 Disable Time (Hold Time to High Impedance State)

Slave tois 500 ns
10 Data Valid Time

Master {Before Capture Edge) tyovy 0.25 toyom

Slave (After Enable Edge) (Note 15) ty(s) 500 ns
11 Data Hold Time {OCutputs)

Master {After Capture Edge) thogy 0.25 tovom

Slave (After Enable Edge) tHos) 0 ns
12 Rise Time (Vpp = 20% to 70%, C_ = 200pF)

SPI Outputs {SCK, MOSI, MISO) trawy 200 ns

SPI Inputs (SCK, MOSI, MISO, §S) tris) 20 Us
13 Fall Time (Vpp = 20% to 70%, C|_ = 200pF)

SPI Outputs {(SCK, MOSI, MISO) trew) 200 ns

SPI Inputs (SCK, MOSI, MISO, SS) trs) 20 us
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CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Serial Peripheral Interface (SPI) Timing - HSC, Vpp = 5.0V

NUMBER | PARAMETER | symsoL | min MAX UNITS
CDP68HSCO05CAB/C8B Vpp = 5V 210%, Vgg = 0V, T = 0°C to 85°C, Unless Otherwise Specified
Operating Frequency

Master fOP(M) DC 05 fop (Note 16)

Slave fOP(S) DC 41 MHz
1 Cycle Time

Master toyem) 2.0 tove

Slave toves) 244 ns
2 Enable Lead Time

Master tLEAD(M) (Note 14)

Slave tLEAD(S) 122 ns
3 Enable Lag Time

Master tLAG(M) (Note 14)

Slave tLAG(S) 366 ns
4 Clock (SCK) High Time

Master twisckHM 166 ns

Slave hW(SCKH)S 93 ns
5 Clock {SCK) Low Time

Master tW(SCKL)M 166 ns

Slave tW(SCKL)S 93 ns
6 Data Setup Time (Inputs)

Master tsuovy 49 ns

Slave tsugsy 49 ns
7 Data Hold Time (Inputs)

Master th 49 ns

Slave tys) 49 ns
8 Access Time (Time to Data Active from High Impedance State)

Slave ta 0 61 ns
9 Disable Time (Hold Time to High Impedance State)

Slave tpis 122 ns
10 Data Valid Time

Master (Before Capture Edge) vy 0.25 toyom

Slave (After Enable Edge) (Note 15) ty(s) 122 ns
11 Data Hold Time (Cutputs)

Master (After Capture Edge) thom 0.25 tovoow

Slave (After Enable Edge) tHo(s) 0 ns
12 Rise Time (Vpp = 20% to 70%, C|_ = 200pF)

SPI Outputs (SCK, MOSI, MISO) tRey 50 ns

SPI Inputs (SCK, MOSI, MISO, SS) tr¢s) 1.0 us
13 Fall Time (Vpp = 20% to 70%, C|_ = 200pF)

SPI Outputs (SCK, MOSI, MISO) trowy 50 ns

SPI Inputs {SCK, MOSI, MISO, SS) tr(s) 1.0 us
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CDP68HC05C4B/C8B, CDP68BHCL05C4B/C8B, CDP68HSC05C4B/C8B

Serial Peripheral Interface (SPI) Timing - HSC, Vpp = 2.4V - 3.6V

NUMBER | PARAMETER [ symeoL | miN MAX UNITS
CDP68HSC05C4B/C8B, Vpp = 2.4V to 3.6V, Vgg = 0V, Ty = 0°C to 85°C Unless Otherwise Specified
Operating Frequency

Master fopgwy DC 0.5 fop (Note 18)

Slave fop(s) DC 21 MHz
1 Cycle Time

Master toyemy 2.0 teve

Slave tovees) 480 ns
2 Enable Lead Time

Master tLEADMM) (Note 14)

Slave tLEAD(S) 240 ns
3 Enable Lag Time

Master tLacow (Note 14)

Slave tLaG(s) 720 ns
4 Clock {SCK) High Time

Master tw(scKHM 340 ns

Slave twisCKH)S 190 ns
5 Clock {SCK) Low Time

Master hwscKkLM 340 ns

Slave bwisckL)s 190 ns
8 Data Setup Time (Inputs)

Master tsuovy 100 ns

Slave tsuisy 100 ns
7 Data Hold Time (Inputs)

Master th 100 ns

Slave this) 100 ns
8 Access Time (Time to Data Active from High Impedance State)

Slave tp 0 120 ns
9 Disable Time (Hold Time to High Impedance State)

Slave tpis 240 ns
10 Data Valid Time

Master (Before Capture Edge) tyowy 0.25 tovoow

Slave (After Enable Edge) (Note 15) ty(s) 240 ns
11 Data Held Time (Qutputs)

Master (After Capture Edge) thowy 0.25 tovoo

Slave (After Enable Edge) tHo(s) 0 ns
12 Rise Time (Vpp = 20% to 70%, C| = 200pF)

SPI Outputs (SCK, MOSI, MISO) try 100 ns

SPI Inputs (SCK, MOSI, MISO, §S) tr(g) 20 us
13 Fall Time (Vpp = 20% to 70%, C|_ = 200pF)

SPI Outputs (SCK, MOSI, MISO) trgw 100 ns

SPI Inputs (SCK, MOSI, MISO, §S) tr(s) 20 us

NOTES:

14. Signal Production depends on software.

15. Assumes 200pF load on all 8Pl pins.

16. Note that the units this specification uses is fop (internal operating frequency), not MHz! In the master mode the SPI bus is capable of
running at one-half of the devices’s internal operating frequency, therefore 5V: 2.0MHz and 2.4V to 3.6V: 500kHz maximum.
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