CDP68HCO5P48B Electrical Specifications

Absolute Maximum Ratings

Supply Voltage, Vpp- .. - - - . oo o -0.5V to +7V
Input Voltage, Viy. ... ... ... ... ... Vgg - 0.3V 1o Vpp + 0.3V
Self-Check Mode (IRQ Pin Only), Vi . . .Vgg - 0.3Vto 2 x Vpp + 0.3V
Current Drain Per Pin Excluding Vpp and Vgg, 1........... 40mA

Operating Conditions

VoltageRange ............. ... ............
Temperature Range

+1.8V to +6.0V

CDP68HCO5P4B .......................... -40°C to 85°C
CDPBSHCLOSP4B ........................... 0°C to 70°C
COP6EHSCOSPAB .. ... -40°C to 85°C
InputHighVoltage . ...................... (0.8 x Vpp) to Vpp

Thermal Information

Thermal Resistance (Typical, Note 1) 8,4 (°CW)
28LAPDIP ... 550
20LdSOIC .. ... .. 100°
2BLASOIC . ... 70°

Maximum Junction Temperature . ...................... 150°C

Maximum Storage Temperature Range (Tgtg) . . . .-65°C to 150°C

Maximum Lead Temperature (Soldering 10s}............. 3oo°c

(SOIC - Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage o 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. 8 is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

HC Product Type , Vpp = 5.0V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPBBHCO5P4B  Vpp = 5V £10%, Vgg = 0V, T = -40°C to 85°C (Note 2)
Output Voltage VoL ILoap < 10pA - . 0.1
VOH Vpp - 0.1 - -

Output High Voltage

PA0-7. PB5-7, PC2-7, PD5 Von |lLoap =-0.8mA Vpp - 0.8 . -

PCO-1 VoH |lLoap =-5.0mA Vpp - 0.8 - -
Output Low Voltage

PAO-7. PB5-7, PC2-7, PD5 Vo Hioap=16mA - - 0.4

PCO-1 Vo. |lLoap = 15.0mA - . 0.4
Input High Voltage

PA0-7, PB5-7, PCO-7, PDS5, PD7/TCAP, m 0.7*Vpp - Vpb v

RESET, IRQ, 0SC1
Input Low Voltage

PAQ-7, PB5-7, PCO-7, PD5, PD7/TCAP, ViL Vgs - 0.2+Vpp v

RESET, IRQ, 0SC1
Data Retention Mode Vam Ta = 0°C to 70°C 1.2 - - v
Supply Current

RUN (Note 6) oo |fosc =4.2MHz - 3.1 5 mA

WAIT (Notes 7, 9) g | Eemal Square Wave ) 14 35 mA

STOP (Note 8) Ipp Ta = 25°C - 1.0 15 pA

STOP (Note 8) DD Ta = -40°C to 85°C - 4.0 30 pA

STOP with Wake Up Timer Enabied ipp Ta = 25°C - 10 - HA
Wake Up Timer RC Oscillator Frequency frco Ta =25°C - 13 - kHz
/O Ports Hi-Z Leakage Current:

PAO-7. PB5-7, PCO-7, PD5 I . . +10 A
input Current: RESET, IRQ, OSC1, TCAP/PD? N - - %1 HA
Capacitance Ports (As Input or Output, Note 3) Cout - - 12 pF
RESET, IRQ, OSC1 Cm i i s oF
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DC Electrical Specifications HC Product Type , Vpp = 5.0V (Continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
input Pullup Current (Note 10) hn 5 250 pA
Input Hysteresis Voltage: PAD-7 VHys - 05 - \
Input Hysteresis Voltage: RESET, IRQ, OSC1, Viys 0.1*Vpp 1.0 0.5*Vpp v
TCAP

Control Timing HC Product Type, Vpp = 5.0V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HCO5P4B  Vpp = 5V £10%, Vgg = 0V, Ty = -40°C 10 85°C
Frequency Of Operation
Crystal Option fosc - 4.2 MHz
External Clock Option fosc DC 4.2 MHz
Internal Operating Frequency
Crystal (fosc + 2) fop - 2.1 MHz
External Clock {fogg + 2) fop DC 2.1 MHz
Cycle Time (See Figure 15) tcve 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) tiLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 1.5 - tove
Timer
Resolution (Note 12) tRES 4 - toye
Input Capture Puise Width (See Figures 2, 23) tris T 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) tiuH (Note11) - tove
0OSC1 Puise Width toH. toL 90 - ns
DC Electrical Specifications HC Product Type , Vpp = 3.3V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CDP6BHCO5P4B  Vpp = 3.3V £10%, Vgg = 0V, Ta = -40°C to 85°C (Note 2)
Qutput Voitage VoL lLoaD < 10pA - - 0.1
VoH Vpp - 0.1 - -
Output High Voltage
PAO-7. PB5-7, PC2-7, PD5 VoH |lLoap=-0.2mA Vpp -0.3 - -
PCO-1 Vou |lLoap=-1.5mA Vpp - 0.3 - -
Output Low Voltage
PAC-7. PB5-7, PC2-7, PD5 Vou ILoAD = 0.4mA - - 0.3
PCO-1 Voo |lLoap=6.0mA - . 0.3
Input High Voltage
PA0-7, PB5-7, PCO-7, PD5, PD7/TCAP, Vin 0.7*Vpp . Vpp Vv
RESET, IRQ, OSC1
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DC Electrical Specifications

HC Product Type , Vpp = 3.3V (Continued)

PARAMETER SYMBOL CONDITIONS MiIN TYP MAX UNITS
Input Low Voltage

PA0-7, PB5-7, PCO-7, PD5, PD7/TCAP, ViL Vgs - 0.2+Vpp v

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

RUN (Note 6) oo |fosc =2.1MHz - 0.8 2.5 mA

WAIT (Notes 7, 9) o | enal Square Wave . 0.35 14 mA

STOP (Note 8) Iop Tp = 25°C - 0.5 10 pA

STOP (Note 8) Iob Ta = -40°C t0 85°C - 2 20 BA

STOP with Wake Up Timer Enabled oo Ta = 25°C - 10 RA
Wake Up Timer RC Oscillator Frequency trco Ty =25°C - 13 kHz
/O Ports Hi-Z Leakage Current:

PAO-7. PB5-7, PCO-7, PD5 he - - +10 HA
Input Current: RESET, IRQ, OSC1, TCAP/PD7 N - - +1 HA
Capacitance Ports (As input or Quiput, Note 3) Court - - 12 pF
RESET, IRG, 0SC1 om - - 5 oF
Input Pullup Current (Note 10) N 5 100 pA
Input Hysteresis Voltage: PAO-7 VHys - 0.5 -
input Hysteresis Voltage: RESET, IRQ, OSC1, Vhys 0.1%Vpp 1.0 0.5*Vpp
TCAP

Control Timing HC Product Type, Vpp= 3.3V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HCOSP4B  Vpp = 3.3V +10%, Vgg = OV, Ta = -40°C to 85°C (Note 2)
Frequency Of Operation

Crystal Option fosc - 2.1 MHz

External Clock Option fosc DC 21 MHz
Intemal Operating Frequency

Crystal (fogc + 2} fop - 1.05 MHz

External Clock (fosc + 2) fop DC 1.05 MHz
Cycle Time (See Figure 15) foye 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) YLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 1.5 - toye
Timer

Resolution (Note 12) trES 4.0 - fcye

Input Capture Pulse Width {See Figures 2, 23) i, trL 250 - ns

Input Capture Pulse Period (See Figures 2, 23) trLTL (Note 13) - toye
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) HuM 250 - ns
Interrupt Pulse Period (See Figure 16B) tiLIM (Note 11) - tcye
OSC1 Pulse Width toH. toL 200 - ns
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DC Electrical Specifications HCL Product Type, Vpp = 5.0V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDP68HCLO5PAB  Vpp =5V £10%, Vgg = OV, Ta = 0°C to 70°C (Note 2)
Output Voltage VoL lLoaD < 10RA - - 0.1
VoH Vpp - 0.1 - .

Qutput High Voltage

PAO-7. PB5-7, PC2-7, PD5 Von |lLoap=-0.8mA Vpp - 0.8 . -

PCO-1 VoH |lLoap=-5.0mA Vpp - 0.8 - .
Output Low Voltage

PAO-7. PB5-7, PC2-7, PD5 Voo |toap=16ma . . 0.4 v

PCO-1 VoL  |lLoap = 15.0mA - . 0.4 v
Input High Voltage

PAO0-7, PB5-7, PCO-7, PD5, PD7/TCAP, Vid 0.7*Vpp Vop \

RESET, IRQ, 05C1
Input Low Voltage

PAO-7, PB5-7, PCO-7, PD5, PD7/TCAP, ViL Vss 0.2*Vpp \

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

RUN (Note 6) Ioo fosc = 4.2MHz - 3.0 4.25 mA

WAIT (Notes 7, 9) oo | emal Square Wave ) 1.4 2.25 mA

STOP (Note 8) Ipo Ta = 25°C : 05 15 A

STOP (Note 8) lob Ta = 0°C t0 70°C - 20 25 A

STOP with Wake Up Timer Enabled Iop Ta = 25°C . 10 . LA
Wake Up Timer RC Oscillator Fregquency taco Ta =25°C - 13 - kHz
/O Ports Hi-Z Leakage Current:

PAO-7. PB5-7, PCO-7, PD5 n - - +10 pA
Input Current: RESET, IRQ, OSC1, TCAP/PD7? N - - +1 uA
Capacitance Ports (As Input or Output, Note 3) Court - - 12 pF
RESET, IRQ, 0SC1 Cm - - P oF
input Pullup Current (Note 10) hN 5 250 RA
Input Hysteresis Voltage: PAQ-7 VHys - 0.5 Vv
Input Hysteresis Voltage: RESET, IRQ, OSC1, Vuys 0.1%Vpp 1.0 0.5*Vpp \
TCAP

Control Timing HCL Product Type, Vpp = 5.0V
PARAMETER SYMBOL MIN MAX UNITS
CDP68BHCLOSP4B  Vpp = 5V 10%, Vgg = 0V, T4 = 0°C to 70°C
Frequency Of Operation

Crystal Option fosc - 42 Mz

External Clock Option fosc DC 4.2 MHz
Internal Operating Frequency

Crystal (fosc + 2) fop - 21 MHz
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Control Timing HCL Product Type, Vpp = 5.0V (Continued)

PARAMETER SYMBOL MIN MAX UNITS
External Clock (fogc + 2) fop bC 2.1 MHz
Cycle Time {See Figure 15) tcye 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) tiLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 1.5 - toye
Timer
Resolution (Note 12) tRES 4 - tove
Input Capture Pulse Width (See Figures 2, 23) s L 125 - ns
Input Capture Pulse Period (See Figures 2, 23) e {Note 13) - tove
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) tuKH 125 - ns
Interrupt Pulse Period (See Figure 16B) YA {Note 11) - icye
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
CDP68HCLOSP4B - Vpp = 2.5V - 3.6V 10%, Vgg = 0V, Ty = 0°C to 70°C (Note 2)
Output Voitage VoL lLoap < 10pA - 0.1
' Vou Vpp - 0.1 - -
Output High Voltage
PA0O-7. PB5-7, PC2-7, PD5 Vo |lLoap=-0.2mA Vpp - 0.3 -
PCO-1 Von |lLoap=-1.5mA Vpp -0.3 . -
Output Low Voltage
PAO-7. PB5-7, PC2-7, PDS VoL |iLoap =0.4mA - - 0.3
PCO-1 Voo |loap=6.0mA - - 0.3
Input High Voltage
PA0-7, PB5-7, PCO-7, PD5, PD7/TCAP, ViH 0.7*Vpp . VoD v
RESET, IRQ, 0SC1
input Low Voltage
PAO-7, PB5-7, PCO-7, PDS, PD7/TCAP, ViL Vss ] 0.2+Vpp Y
RESET, IRQ, 0SC1
Data Retention Mode Vem | Ta=0°Cto 70°C 1.2 - - v
Supply Current
RUN (Note 6) pp  |fosc =2.0MHz - 0.8 16 mA
WAIT (Notes 7, 9) Ipp Extomal Square Wave - 0.35 1.0 mA
STOP (Note 8) pp |Ta=25°C - 0.2 5.0 pA
STOP (Note 8) Iopp  |Ta=0°Cto70°C . 2.0 10 pA
STOP with Wake Up Timer Enabled Ibp Ty =25°C - 10 - uA
Supply Current
RUN (Note 6) Ipp  |fosc = 1.0MHz - 400 800 HA
WAIT (Notes 7, 9) . External Square Wave i 200 500 WA
STOP (Note 8) Ipp T =25°C - 0.6 5.0 A




CDP68HCLO5P4B Electrical Specifications

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

STOP (Note 8) Iop Ta = 0°C to 70°C - 20 10 BA

STOP with Wake Up Timer Enabled Ibp Ta =25°C - 10 - uA
Wake Up Timer RC Oscillator Frequency faco |Ta=25°C - 13 - kHz
IO Ports Hi-Z Leakage Current:

PAO-7. PB5-7, PCO-7, PD5 I . - +10 pA
Input Current: RESET, IRQ, OSC1, TCAP/PD7 N - - +1 pA
Capacitance Ports (As Input or Output, Note 3) Cout - - 12 pF
RESET, 1RQ, 0SCH

Cin - - 8 pF
Input Pullup Current (Note 10} N 5 100 HA
Input Hysteresis Voltage: PAQ-7 VHYs - 05 -
Input Hysteresis Voltage: RESET, IRQ, OSCH1, 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

CDP6BHCLO5P4B  Vpp = 2.4V t0 3.6V, Vgg = OV, Ty = 0°C 10 70°C (Vpg = 3.6)
Frequency Of Operation

Crystat Option fosc - 21 MHz

External Clock Option fosc DC 2.1 MHz
Internal Operating Frequency

Crystal (fosc + 2) fop . 1.05 MHz

External Clock (fogc + 2) fop DC 1.05 MHz
Cycle Time (See Figure 15) toye 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 Osciliator) (See Figure 1) fiLcH - 100 ms
RESET Pulse Width (See Figure 15) thy 15 . tove
Timer

Resolution (Note 12) tRes 4.0 - toye

input Capture Pulse Width (See Figures 2, 23) tH. L 250 - ns
Input Capture Pulse Period (See Figures 2, 23) rLTL (Note 11} - toye
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 18B) tiun 250 - ns
interrupt Pulse Period (See Figure 16B) HLiH {Note 13) - toye
OSC1 Pulse Width toH. toL 200 . ns
DC Electrical Specifications HCL Product Type, Vpp = 1.8V - 2.4V
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDP6BHCLO5P4B  Vpp = 1.8V - 2.4V, Vgg = OV, Ty = 0°C to 70°C, Unless Otherwise Specified
Output Voltage VoL ILOAD < 10HA . - 0.1
VoH Vpp - 0.1 . -
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DC Electrical Specifications HCL Product Type, Vpp = 1.8V - 2.4V (Continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output High Voltage
PAQ-7. PB5-7, PC2-7, PD5 Vou |lLoap =-0.1mA Vpp - 0.3 - -
PCO-1 Von |lLoap =-0.75mA Vpp-0.3 -
Qutput Low Voltage

PAO-7. PB5-7, PC2-7, PD5 VoL |lLoap =0.2mA - . 0.3

PCO-1 VoL  |'Loap =3.0mA - - 0.3
Input High Voltage

PA0-7, PB5-7, PCO-7, PDS, PD7/TCAP, " 0.7*Vpp Vpp v

RESET, IRQ, OSC1
Input Low Voitage

PA0-7, PB5-7, PGO-7, PD5, PD7/TCAP, Vi Vss 0.2+Vpp v

RESET, IRQ, OSC1
Data Retention Mode VAM Ta = 0°C 10 70°C 1.2 - - \Y
Supply Current

RUN (Note 6) ibp  |fosc = 1.0MHz . 300 600 LA

WAIT (Notes 7, 9) op | ernal Square Wave } 200 400 LA

STOP (Note 8) oo |Ta=25°C - 0.1 2 WA

STOP (Note 8) ‘oD Ta = 0°C to 70°C - 2.0 5 HA

STOP with Wake Up Timer Enabled lbp Ta =25°C - 10 - HA
Wake Up Timer RC Oscillator Frequency frco Ta =25°C - 13 - kHz
1O Ports Hi-Z Leakage Current:

PAO-7. PB5-7, PCO-7, PD5 e - - +10 UA
Input Current: RESET, IRQ, OSC1, TCAP/PD7 T - - +1 HA
Capacitance Ports (As Input or Output, Note 3) Court - - 12 pF
RESET, IRQ, OSC1 e - - 5 oF
Input Pullup Current (Note 10) hN 5 50 pA
Input Hysteresis Voltage: PAQ-7 VHys - 0.5 -

Input Hysteresis Voltage: RESET, IRQ, OSCH, Vhys 0.1%Vpp 1.0 0.5°Vpp
TCAP
Control Timing HCL Product Type, Vpp = 1.8V - 2.4V
PARAMETER SYMBOL MIN MAX UNITS
CDP68HCLO5P4B  Vpp = 1.8V 10 2.4V, Vigg = 0V, T = 0%C 10 70°C (Vp¢ = 2.4)
Frequency Of Operation

Crystal Opfion fosc - 1.0 MHz

External Clock Option fosc DC 1.0 MHz
internal Operating Frequency

Crystal (fosc + 2) fop - 05 MHz

External Clock (fosc + 2) fop DC 0.5 MHz
Cycle Time (See Figure 15) teyc 2000 - ns
Crystal Oscillator Start-up Time for AT-cut Crystal (See Figure 15) toxov - 100 ms

10
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Control Timing HCL Product Type, Vpp = 1.8V - 2.4V (Continued)

PARAMETER SYMBOL MIN MAX UNITS

Stop Recovery Start-up Time (AT-cut Crystal Oscillator) (See Figure 1) tiLcH - 100 ms
RESET Pulse Width (See Figure 15) {RL 15 - teve
Timer

Resolution (Note 12) tRES 4.0 - toye

Input Capture Pulse Width (See Figures 2, 23) T, T 500 - ns

Input Capture Pulse Period (See Figures 2, 23) it (Note 13) - tcve
Interrupt Pulse Width Low {Edge-Triggered) (See Figure 16B) tuH 500 - ns
Interrupt Pulse Period (See Figure 16B) tuH (Note 11) - fcye
OSC1 Pulse Width tom, toL 400 - ns

11
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DC Electrical Specifications HSC Product Type , Vpp = 5.0V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CDPEBHSCOSP4AB  Vpp = 5V £10%, Vgg = OV, Ty = -40°C to 85°C (Note 2)

Qutput Voltage ) VoL ILoAD < 10KA - - 0.1
VoH Vpp - 0.1 - -
Cutput High Voltage
PAO-7. PB5-7, PC2-7, PD5 VoH ILoAD = -0.8mA Vpp - 0.8 - -
PCO-1 VoH ILoAD = -5.0mA Vpp - 0.8 - -
Output Low Voltage
PAO-7. PB5-7, PC2-7, PD5 Voi lLoAD = 1.6mA - - 0.4
PCO-1 VoL ILoAD = 15.0mA - - 0.4
input High Voltage
PAO-7, PB5-7, PCO-7, PD5, PD7/TCAP, Viy 0.7*Vpp - Vpp \Y

RESET, IRQ, OSCH1

Input Low Voltage

PAO-7, PB5-7, PC0-7, PD5, PD7/TCAP, ViL - Vgg - 0.2+Vpp \Y

RESET, IRQ, OSCH1
Data Retention Mode VRM Ta = 0°C to 70°C 1.2 - - v
Supply Current

RUN (Note 6) Iop fogc = 8.0MHz - 6.0 7.0 mA

External Square Wave

WAIT (Notes 7, 9) Ipp - 20 35 mA

STOP (Note 8) Ibo Tp = 25°C - 1.0 15 WA

STOP (Note 8) lpp Tp = -40°C to 85°C - 40 30 HA

STOP with Wake Up Timer Enabled oo Tp =25°%C - 10 - HA
Wake Up Timer RC Oscillator Frequency frco Ta =25°C - 13 - kHz
170 Ports Hi-Z Leakage Current:

PAO-7. PB5-7, PCO-7, PD5 he - - 10 pA
Input Current: RESET, IRQ, OSC1, TCAP/PD7 ™ - - +1 pA
Capacitance Ports (As Input or Output, Note 3) Court - - 12 pF
RESET, IRQ, 0SCH1

Cin - - 8 pF
Input Pullup Current (Note 10) TN 5 250 pA
Input Hysteresis Voltage: PAQ-7 VHYS - 0.5 -
input Hysteresis Voltage: RESET, IRQ, OSCH, Vhys 0.1%Vpp 1.0 0.5*Vpp
TCAP

Control Timing HSC Product Type, Vpp = 5.0V

PARAMETER SYMBOL MIN MAX UNITS

CDP68HSCO5PAB  Vpp = 5V £10%, Vgg = 0V, Tp = -40°C to 85°C (Note 2)

Frequency Of Operation
Crystal Option fosc - 8.0 MHz
External Clock Option fosc bC 8.0 MHz

Internal Operating Frequency
Crystal (fogc + 2} fop - 4.0 MHz

12
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Control Timing HSC Product Type, Vpp = 5.0V (Continued)

PARAMETER SYMBOL MIN MAX UNITS
External Clock (fogc + 2) fop DC 4.0 MHz
Cycle Time (See Figure 15} toye 250 - 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) HLcH - 100 ms
RESET Pulse Width (See Figure 15) tRL 15 - teve
Timer
Resolution (Note 12) tRES 4 - teye
Input Capture Pulse Width (See Figures 2, 23} try L 63 - ns
Input Capture Pulse Period (See Figures 2, 23) LTl {Note 13) - ioye
Interrupt Puise Width Low {Edge-Triggered) (See Figure 16B) HLH 63 - ns
Interrupt Pulse Period (See Figure 16B) LT (Note 11) - teve
OSC1 Pulse Width toH- toL 45 - ns
DC Electrical Specifications HSC Product Type, Vpp =2.6V - 3.6V
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDPG8HSCO5P4B  Vpp = 2.4V - 3.6V, Vgg = OV, T = -40°C to 85°C (Note 2)
Output Voltage VoL I oap S10pA - - 01
VoH Vpp - 0.1 - .
Output High Voltage
PAO-7. PB5-7, PC2-7, PD5 Voi |lLoap=-0.2mA Vpp - 0.8 - - v
PCO-1 VoH |lLoap=-5.0mA Vpp - 0.8 - -
Output Low Voltage
PAO-7. PB5-7, PC2-7, PD5 VoL |lLoap =0.4mA - - 0.3
PCO-1 VoL |toap=6.0mA - . 0.3
Input High Voltage
PAQ-7, PB5-7, PCO-7, PD5, PD7/TCAP, Vi 0.7*Vpp - Vpp Y
RESET, IRQ, OSC1
input Low Voltage
PA0-7, PC0-7, RESET, IRQ, OSC1 ViH Vss - 0.2*Vpp
Data Retention Mode VRM Ta = 0°C to 70°C 1.2 - -
Supply Current
RUN (Note 6) oo |fosc = 4.2MHz - 18 35 mA
WAIT (Notes 7, 9) oy | SXermal Square Wave . 0.8 25 mA
STOP (Note 8) Ibp Ty = 25°C - 0.6 15 HA
STOP (Note 8) oo Ta = -40°C to 85°C - 2.0 20 A
STOP with Wake Up Timer Enabled Iopp |Ta=25°C - 10 - A
Wake Up Timer RC Oscillator Frequency frRco | Ta=25°C - 13 - kHz
/O Ports Hi-Z Leakage Current: PA0O-7, PCO-7 e -10 - +10 UA
Input Hysteresis Voltage: PAO-7 VHys - 0.5 - \
Input Pullup Gurrent (Note 10} hN 5 100 A

13
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DC Electrical Specifications HSC Product Type, Vpp = 2.6V - 3.6V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Hysteresis Voltage: RESET, IRQ, OSCH, Vhys 0.1*Vpp 1.0 0.5+Vpp v
TCAP
input Current: RESET, IRQ, OSC1, TCAP N -1 - +1 pA
Capacitance Ports (As Input or Qutput) Cout - - 12 pF
RESET. iRQ, TCAP, OSCt
Cin - - 8 pF

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

PARAMETER SYMBOL MIN MAX UNITS
CDP68HSCO5P4B  Vpp = 2.4V - 3.6V, Vgg = 0V, Tp =-40°C to 85°C (Note 2)
Frequency Of Operation
Crystal Option fosc - 4.2 MHz
External Clock Option fosc DC 42 MHz
Internal Operating Frequency
Crystal (fogc + 2) fop - 2.1 MHz
External Clock (fogc + 2) fop DC 2.1 MHz
Cycle Time (See Figure 15) toye 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) tiLcH - 100 ms
" |RESET Puise Width (See Figure 15) 1AL 15 - teve
Timer '
Resolution (Note 12} tRes 4.0 - tcye
Input Capture Pulse Width (See Figures 2, 23) trH. L 125 - ns
Input Capture Pulse Period (See Figures 2, 23) T (Note 13) - fcye
Interrupt Pulse Width Low (Edge-Triggered) (See Figure 16B) LTEY) 125 - ns
Interrupt Pulse Period (See Figure 16B) YUH (Note 11) - toye
0SC1 Pulse Width toH, toL 90 - ns
NOTES:

2.

[+ T &) NP - s |

~

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 Vi and Vout be constrained to the range Vgg < (VN or Voyrt) < Vpp. Reliability of operation
is enhanced if unused inputs except OSC2 are connected to an appropriate logic voitage 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.

. Ali 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, Cy = 20pF on OSC2.

. Wait, Stop Ipp: Alf ports configured as inputs, V) = 0.2V, V) = Vpp - 0.2V.

8. Stop Ipp measured with OSC1 = Vgg.

13.

. Wait ipp is affected linearly by the OSC2 capacitance.
10.
11.
12.

Input pullup current measured with Vi = 0.2V.

The minimum period ty 14 should not be less than the number of cycle times it takes to execute the interrupt service routine plus 21 toyg.
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 tr 7. should not be less than the number of cycle times it takes to execute the capture interrupt service routine plus
24 toye.
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CDP68HCO5P4B, CDP6BHCLO5P48B, CDP68HSCO5P4B

SIOP Timing
PARAMETER SYMBOL MIN MAX UNITS

CDP68HCO5P4B, CDPEBHCLOSPAB Vpp = 5V £10%, Vgg = 0V, Ta = 0°C to 85°C, Unless Otherwise Specified
Frequency Of Operation

Master fsiop(M) 0.25 0.25 fop

Stave tS10P(S) DC 0.25 fop
Cycle Time

Master tsckm) 4.0 4.0 toye

Slave tscK(s) - 4.0 tcye
Clock (SCK) low time (fop = 2.1MHz) tSCKL 932 - ns
SDO Data Valid Time 1y - 200 ns
SDO Hold Time tho 0 ns
SDi Setup Time ts 100 ns
SDI Hold Time th 100 - ns
CDP68HSCO5P4B Vpp = 5V £10%, Vgg = 0V, Ty = -40°C to 85°C, Unless Otherwise Specified
Frequency Of Operation

Master fsioPm) 0.25 0.25 fop

Slave fsiop(s) DC 0.25 fop
Cycle Time

Master tscK(v) 4.0 40 toye

Slave tSCK(S) - 4.0 tcye
Clock (SCK) low time (fop = 2.1MHz) tscKL 466 - ns
SDO Data Valid Time ty - 100 ns
SDO Hold Time . tho 0 - ns
SDI Setup Time tg 50 R ns
SDI Hold Time th 50 - ns
NOTES:

14. The minimum period 14 should not be less than the number of cycle times it takes to execute the interrupt service routine plus 21 igyg.
15. Since a 2-bit prescaler in the timer must count four internal cycles (toy), this is the limiting minimum factor in determining the timer resolution.
16. The minimum period tty 7 should not be less than the number of cycle times it takes to execute the capture interrupt service routine plus 24

tcve
17. For the SIOP, fop = fgge/2 = 2. 1MHz maximum for HC and HCL parts; 4.2MHz maximum for HSC parts: toyc = 1/fop.

18. In master mode, SCK is generated by dividing the internal clock (fop) by 4.
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CDP68HCO5P48B, CDP68HCLO5P4B, CDP68HSCO5P48B

Control Timing Diagrams

osc1
(NOTE 19)

|— iRy —

RESET

IRO/PORT A
(NOTE 20)

o -— hen | 4064 tcye —
IRQ/PORT A
(NOTE 21)
INTERNAL
CLOCK y

INTERNAL
ADDRESS (reee)Coree Xorre XorreXorre X,
BUS :
&—v_l

RESET OR INTERRUPT
VECTOR FETCH
NOTES:

19. Represents the internal gating of the OSCH1 pin.
20. TRQ/PORT A pin edge-sensitive mask option.
21. TRQ/PORT A pin level and edge-sensitive mask option.

FIGURE 1. STOP RECOVERY TIMING DIAGRAM

i tro

H

EXTERNAL SIGNAL
(TCAP PIN 25)

FIGURE 2. TIMER RELATIONSHIPS

fsck

tsckL

SCK s

— ty ft— the

W
= X X__=
5%

SDi msB LSB

:
|

This diagram applies to both master and slave SIOP modes.
Bit order shown for MSB first mask option.

FIGURE 3. SIOP TIMING
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