SECTION 11
ELECTRICAL SPECIFICATIONS

11.1 Introduction

This section contains electrical and timing specifications.

11.2 Maximum Ratings

This device contains circuitry to protect the inputs against damage due to high
static voltages or 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 Vyy and
Vout be constrained to the range Vgg < (Viy or Vout) < Vo Reliability of
operation is enhanced if unused inputs are connected to an appropriate logic
voltage level (for example, either Vgg or Vpp). Internal I/O pulldowns may be used.

Table 11-1. Maximum Ratings*

Rating Symbol Value Unit
Supply Voitage Voo ~0.31t0+7.0 \
input Voltage VN Vgg —0.3to Vpp +0.3 v
TRQNgp Pin Vin Vgg —0.3 10 2Vpp +0.3 v
Current Drain Per Pin Excluding Vpp, Vgg, and PA4—PA7 [ 25 mA
Storage Temperature Range TsTG —65 to +150 °c
*Voltages are referenced to Vgg
.
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11.3 Thermal Characteristics

Table 11-2. Thermal Characteristics

Rating Symbol Value Unit
Thermal Resistance
MCB8HC705J1AP 04 60 °CW
MC68HC70511 ADWR 64 80 °CW
Operating Temperature Range Ta TLtoTy °c
MC68HC705J1A (Standard) 010 +70
MC68HC705J1A (Extended) —40 to +85

NOTES:
1. P = Plastic dual-in-line package (PDIP)
2. DW = Smali outiine integrated circuit (SOIC)
11.4 Power Considerations
The average chip-junction temperature, T, can be obtained in °C from:
Ty=Ta+ (Ppx8,4) (1
where:
Ta = Ambient temperature, °C
8y = Package thermal resistance, junction -to-ambient, °C/W
Po=Pnr+Pio
PinT = Ipp X Vpp watts (chip internal power)
Pio = Power dissipation on input and output pins (user-determined)

For most applications, Py,o « Pyt and can be neglected.
The following is an approximate relationship between P and T (neglecting Pyo):
Pp =K+ (T, +273°C) @
Solving equations (1) and (2) for K gives:
K =Pp X (Ta +273°C) + 8 x (Pp)? (3)

where K is a constant pertaining to the particular part. K can be determined from
equation (3) by measuring Pp at equilibrium for a known T,. Using this value of K,
the values of Pp and T can be obtained by solving equations (1) and (2) iteratively
for any value of Ty.
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11.5 DC Electrical Characteristics

Table 11-3. DC Electrical Characteristics (Vpp = 5 V){")

Characteristic Symbol Min Typ@ Max Unit
Output Voltage
l.oap = 10.0 pA Voo — — 0.1 v
loap = 10.0 A Von Vpp—0.1 — — \
Output High Voltage
(lLoap = —0.8 MA) PAD-PA7, PBO-PBS Vou Vpp —0.8 — — \Y%
Output Low Voltage
(l.oap = 1.6 MA) PAQ-PA3, PBO-PB5 Voo — — 04 \
(loap = 10.0 mA) PA4-PA7 VoL — — 0.4 Y
Input High Voltage .
PAOQ-PA7, PBO-PBS, IRQ/Vpp, RESET, OSC1 Viu 0.7 xVpp — Voo \
Input Low Voltage _
PAQ-PA7, PBO-PBS, IRQ/NVpp, RESET, OSC1 Vo Vsg — 0.2 x Vpp \
Supply Current
Runf4 Ig — 35 6.0 mA
Wait® 4.5 7) foo — 0.45 2.75 mA
Stop®: ®
25°C loo — 0.2 10 HA
~40°C to +85°C Isp — 2.0 20 pA
1/O Ports Hi-Z Leakage Current
PAO-PA7, PBO-PB5 (without individual pulldown activated) I —_ — +10 A
Input Pulidown Current
PAO-PA7, PBO-PB5 (with individual pulldown activated) Ie 40 80 200 pA
Input Pullup Current
RESET I -15 -35 -80 HA
Input Current_(a_)_
RESET, {RQNVpp, OSC1 ™ — — +1 pA
Capacitance
Ports (as Input or Output) Cour — — 12 pF
RESET, IRQ/Vpp, 0SC1, OSC2 Ci — — 8 pF
Crystal/Ceramic Resonator Oscillator Mode Internal Resistor
0SC110 OSC2 Rosc 1.0 2.0 3.0 MQ
NOTES:

1. Vpp =5.0 Vdc * 10%, Vgg = 0 Vdg, Ta = —40°C to +85°C, unless otherwise noted

. Typical values reflect average measurements at midpoint of voltage range, 25°C.
. Wait Ippy: Only timer system active.

. Run (Operating) lpp, Wait Ipp: Measured using external square wave clock source {fop = 2.1 MHz), all inputs 0.2 V from
rail; no dc loads, less than 50 pF on all outputs, C_ = 20 pF on OSC2.

. Wait, Stop |gp: All ports configured as inputs, V) = 0.2V, Vi =Vpp 0.2 V.

. Stop Ipp measured with OSC1 = Vgg.

. Wait lpp is affected linearly by the OSC2 capacitance.

. Only input high current rated to +1 pA on RESET.
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Table 11-4. DC Electrical Characteristics (Vpp = 3.3 V)(1)

Characteristic Symbol Min Typ®@ Max Unit
Output Voltage
loap = 10.0 pA Voo - —_ 0.1 \
loap = 10.0 pA Vou Vpp=0.1 — — \
Output High Voltage
(l.oap = —0.2 MA) PAO-PA7, PB0-PB5S Vou Vpp —0.3 — — \%
Output Low Voltage
(loap = 0.4mA) PAC-PA3, PBO-PBS VoL — —_ 0.3 \%
(lLoap = 5.0mA) PA4-PA7 VoL — — 03 v
Input High Voltage .
PAO-PA7, PBO-PBS, IRQ/Vpp, RESET, OSC1 Vi 0.7 x Vpy — Voo \% |
input Low Voltage _ 1
PAQ-PA7, PB0-PBS, IRQ/Vpp, RESET, OSCt Vi Ves — 0.2 x Vpp v
Supply Current
Run® o — 1.2 4.0 mA
Wait® 4.5.7) Iop — 025 15 mA
Stop's: 6
25°C oo — 01 5 uA
—40°C to +85°C lop —_ 1 10 HA
I/O Ports Hi-Z Leakage Current
PA0-PA7, PBO-PBS (without individual pulldown activated) I — — +10 UA
Input Pulldown Current
PAQ-PA7, PBO-PBS (with individual pulldown activated) I 15 30 100 UA
Input Pullup Current
RESET I -10 -20 —40 A
Input Current®
RESET, IRQ/Vpp, OSC1 Ine — — +1 pA
Capacitance
Ports {as Input or Qutput) Cour - — 12 pF
RESET, IRQNpp, OSC1, OSC2 Cin — — 8 pF
Crystal/Ceramic Resonator Oscillator Mode Internal Resistor
0OS8C1 to OSC2 Rosc 1.0 2.0 3.0 MQ
NOTES:

1. Vpp = 3.3 Vdc + 10%, Vgg = 0 Vdc, T4 = —40°C to +85°C, unless otherwise noted

2. Typical values reflect average measurements at midpoint of voltage range, 25°C.

3. Wait Igp: Only timer system active.

4. Run (Operating) Ipp, Wait Ipp: Measured using external square wave clock source (fop = 1.0 MHz), all inputs 0.2 V from

rail; no dc loads, less than 50 pF on all outputs, C; = 20 pF on OSC2.

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

6. Stop Ipp measured with OSC1 = Vgg.

7. Wait Ipp is affected linearly by the OSC2 capacitance.

8. Only input high current rated to +1 pA on RESET.
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1. At Vpp = 5.0V, devices are specified and tested for (Vpp — Vo) 800 mV @ lg = -0.8 mA.
2. AtVpp=3.3V, devices are specified and tested for (Vpp — Vou) €300 mV @ Ig =-0.2 mA.

Figure 11-1. PAO-PA7, PBO-PB5 Typical High-Side Driver Characteristics

400 mV & l 3 4 400 mV
A Lo A5 4L / | [
350 mV T / ] 350 my ,‘(‘/’? 7
300 mv I A&/ o0y Ld & Wi
| LA R2ENES
250 my SN L] 250 MY 4% A ALAS
| ) e l / W4
s} 4 Aot 3 | R
£ 200mV f "4 ‘L/ /)SJJ L 200mV+ Sye
v
150 mV L LAA 150 my -1 /
Yy A 7 | Y
100 My ! ,/ e 100 mV / /4
/ VDD=5.0V | / VDD=3'3 vV
50 mV 50mV
1
0 "Z0mA 40mA 6OmA GOmA 100mA 0" —Z0ma 40mA GomA GOmA 10OmA
lop ————» — o —————
NOTES:
1. AtVpp = 5.0 V, devices are specified and tested for Vg <400 mV @ lg = 1.6 mA.
2. AtVpp = 3.3V, devices are specified and tested for Vo, <300 mV @ Ig_= 0.4 mA.
Figure 11-2. PA0-PA3, PB0-PB5 Typical Low-Side Driver Characteristics
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NOTES:
1. AtVpp = 5.0V, devices are specified and tested for Vo <400 mV @ I = 10.0 mA.
2. AtVpp=3.3V, devices are specified and tested for Vg <300 mV @ I, = 5.0 mA.
Figure 11-3. PA4-PA7 Typical Low-Side Driver Characteristics
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NOTES:
1. AtVpp=5.0V, devices are specified and tested for Ipp < 6.0 mA @ fop = 2.1 MHz.
1 1 2. AtVpp =3.3V, devices are specified and tested for |55 <4.0 mA @ fop = 1.0 MHz.
Figure 11-4. Typical Operating Ipp (25°C)
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1. AtVpp = 5.0V, devices are specified and tested for Ipp £2.75mA @ fop = 2.1 MHz.
2. AtVpp = 3.3V, devices are specified and tested for Ipp < 1.5 mA @ fgp = 1.0 MHz.

Figure 11-5. Typical Wait Mode Ipp (25°C)

11.6 EPROM Programming Characteristics

Table 11-5. EPROM Programming Characteristics(")

Characteristic Symbol Min Typ Max Unit
Programming Voltage
IRQNpp Vep 16.0 16.5 17.0 \%
Programming Current
IRQVpp Ipp — 3.0 10.0 mA
Programming Time
Per Array Byte tepaM 4 —_ - ms
MOR tMpam 4 _— -— ms
NOTE" 1 Vpp =50 Vde+ 10%, Vgg =0 Vde, Ty = —40°C to +B5°C, unless otherwise noted.
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11.7 Control Timing
Table 11-6. Control Timing (5 V)("

Characteristic Symbol Min Max Unit

Frequency of Operation

Crystal Oscillator Option fosc — 4.2 MHz

External Clock Source fosc DC 4.2 MHz
Internal Operating Fraquency

Crystal Oscillator (fogc +2) fop — 2.1 MHz

External Clock (fogc + 2) fop DC 21 MHz
Cycle Time (1/fop) teve 476 — ns
RESET Pulse Width Low taL 15 — teve
TRQ Interrupt Pulse Width Low (Edge-Triggered) tim 1.5 — teve
1RQ Interrupt Pulse Width (Edge and Level Triggered) ti 15 Note 2 teve
PAO through PAS interrupt Pulse Width High (Edge-Triggered} LT 1.5 — teve
PAD through PA3 Interrupt Pulse Width (Edge and Level Triggered} LT 1.5 Note 2 teve
OSC1 Pulse Width t 200 — ns
NOTES:

1. Vpp=5.0Vde £ 10%, Vgg = 0 Vdc, T =—40°C to +85°C, unless otherwise noted
2. The maximum width ty; or t)yy should not be more than the number of cycles it takes to execute the interrupt service
routine plus 19 teyc or the interrupt service routine will be re-entered.

Table 11-7. Control Timing (3.3 V)"

Characteristic Symbol Min Max Unit

Frequency of Operation

Crystal Oscillator Option fosc — 2.0 MHz

External Clock Source fosc DC 2.0 MHz
Internal Operating Frequency

Crystal Oscillator (fogc + 2) fop — 1.0 MHz

External Clock (fogc + 2) fop DC 1.0 MHz
Cycle Time (1/fgp) feve 1000 _ ns
RESET Pulse Width Low taL 1.5 — teve
TRQ Interrupt Pulse Width Low (Edge-Triggered) tiuk 1.5 — tove
RQ Interrupt Pulse Width (Edge and Level Triggered) ti 1.5 Note 2 teve
PAQ through PA3 Interrupt Pulse Width High (Edge-Triggered) fHiL 1.5 — teve
PAQ through PA3 Interrupt Pulse Width (Edge and Level Triggered) L 1.5 Note 2 teve
OSC1 Pulse Width t 400 —_ ns
NOTES:

1. Vpp =3.3 Vdc £ 10%, Vgg = 0 Vdc, Tp = —40°C to +85°C, unless otherwise noted
2. The maximum width t;; or tyyy should not be more than the number of cycles it takes to execute the interrupt service
routine plus 19 toyc or the interrupt service routine will be re-entered.
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Figure 11-6. External Interrupt Timing
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1. Internal clocking from OSC1 pin.

2. Edge-triggered external interrupt mask option.

3. Edge- and level-triggered external interrupt mask option.
4, Reset vector shown as example.

Figure 11-7. Stop Mode Recovery Timing
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1. Power-on reset threshold is typically between 1V and 2 V.
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Figure 11-9. External Reset Timing
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SECTION 12
MECHANICAL SPECIFICATIONS

12.1 Introduction

This section gives the dimensions of the plastic dual in-line package (PDIP) and
the small outline integrated circuit (SOIC) package.

12.2 PDIP Package (Case 738-03)
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12.3 SOIC Package (Case 751D-04)
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