PIC16C64X & PIC16C66X

12.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings t

Ambient Temperature underbias ... —40° to +125°C
StOrage TEMPEIAIUIE .. ..o e —65° to +150°C
Voltage on any pin with respect to Vs (except VoD and MCLRY ..., —-0.3Vtio VDD + 0.3V
Voltage on VDD With respect 10 WSS ... e 0to +7.5V
Voltage on MCLR with respect t0 WSS (NOTE 2} ... Oto +14V
Total power Dissipation (NOIE 1) ... e e e 1.0W

Maximum Current out of VSS PIN ...
Maximum CGUrrent INTO VDD PiN ..o e s
Input Clamp Current, lik {V1<0 or Vi> VDD}

Maximum current sunk by PORTA, PORTB, and PORTE (combined) {Note 2)
Maximum current sourced by PORTA, PORTB, and PORTE (combined) (Note &) .

Maximum current sunk by PORTC and PORTD {combined) (Note 2) ... ... /i
Maximum current sourced by PORTC and PORTD (combined) (N2#e2) .. 5 ..o X 2o

TABLE 12-1: CROSS REFERENCE }Q}r? ECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUE}\I\CIES OF QPERATION (COMMERCIAL DEVICES)
PIC16C641-04 M PIC16C641-20 PIC16LC641-04
PIC16C642-04 PIC16C642-20 PIC16LC642-04 .
ose PIC16C661-04 PIC16C661-20 PIC16LC661-04 JJW Devices

PIC16LC662-04

PIC16C662-04 <L

RC |VDD: 40V1060V _  N\[Vbi
IDD: 5 mAma¥ RV N
Qv

PIC16C662-20

: 4.0V 106.0V
5 mAmax. @ 5.5V
21 pA max. @ 4.0V
: 4.0 MHz Max.

: 4.0V 1o 6.0V
5 mA max. @ 5.5V
21 pA max. @ 4.0V
: 4.0 MHz max.
: 4.5V 10 5.5V
D: 30 mAmax. @5.5Y |
ipos B phyp @ 48V |
| Freq: 10 MHz max.
VoD: 3.0V 1o 6.0V

Freq Hzmax @
VDD: 4.5V 1055V

: 4.5V 10 5.5V
;30 mAmax @55V | IpD: 30 mAmax. @55Y
i AP @ A BN B Ay @ A BN
1 10 MHz max. Freq: 20 MHz max.
S oda e

VDD: 3.0V to 6.0V

IoD: 48 pAmax. @ IDD: 48 pAmax. @
32 kHz, 3.0V 32 kHz, 3.0V
Ip 9 AP IPD: 5.0 pAmax. @ 3.0V |Ipo: 5.0 pAmax. @ 3.0V
Frag- 200 kHz max: | Freq: 200 kHz max. Freg: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications. It is recommended that
the user select the device type that ensures the specifications required.
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PIC16C64X & PIC16C66X

121 DC Characteristics: PIC16C641/642/661/662-04 (Commercial, Industrial, Automotive)
PIC16C641/642/661/662-10 (Commercial, Industrial, Automotive)
PIC16C641/642/661/662-20 (Commercial, Industrial, Automotive)
Standard Operating Conditions (unless otherwise stated)
Operating temperature —40°C <TA<+85°C  for industrial,
0°C <TAL+70°C  commercial, and
—40°C <Ta<+125°C automotive
Param | Sym Characteristic Min | Typt | Max | Units Conditions
No.
Doo1 | VoD Supply Voltage 4.0 - 60| V |XT,RCandLP osc confif‘;\ﬂion
DOO1A 45 - 55 V | HS osc configuration
Doo2* | VDR RAM Data Retention Voltage™ | 15 | — | — | Vv [Devicein SLEEP mde™~= \
D003 | VPOR VDD start voltage to - Vss | — V | See section on Power-onRegseNor
ensure internal Power-on details
Reset signal
Doo4* | Svbo VDD rise rate to ensure internal | 0.05 - — | V/ms |See sectWWeset for
Power-on Reset signal details
Doos | VBCR Brown-out Reset Voltage 37 | 40 | 43 v E§‘5D onfigxatidn bit is clear
37 | 40 44| V |AyoRstive
Do10  |IbD Supply Current(® - 2.7 5 XTen¥R configuration
Fos MHz, VoD = 5.5V,
§ T jsébled ¥
DO10A - 35 Q iP ¢ configuration,
< PIC16C64X & PIC16G66X-04 only
\ f ; Fosc = 32 kHz, VoD = 4.0V,
</\\> WDT disabled
D013 1 30 WwmA | HS osc configuration
</\x b Fosc = 20 MHz, VoD = 5.5V,
A \\\_ WDT disabled
. . N
Module Differential Current\‘i \Q
Do15 | AlBOR Brown-out Reset Current s 50 | 425 | pA |BODEN bit is clear, VDD = 5.0V
D016 | Alcomp Comparator Cdrragt for - 100 | pA |VDD=4.0V
each Comparat >
DO17 | AlVREF VREF Cufr - — | 300| pA |VDD=4.0V
Doz21 | AlwDT WD fe - 60 | 20 | pA |VDD=4.0V
P - - | 25 | pA |Automotive
Do21 |IPD - 15 | 21 | pA |VDD= 4.0V, WDT disabled
- 25 | 24 | pA |Automotive

Per-wnW
ot

3:

4:

5:

The testconditions for all IDD measurements in active operation mode are:

OS8SC1 = external square wave, from rail to rail; all I/O pins tri-stated™, pulled to VDD,
MCLR = VDD; WDT enabled/disabled as specified.
The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD or Vss.
For RC osc configuration, current through Rext is not included. The current through the resistor can be
estimated by the formula Ir = VDD/2Rext (mA) with Rext in kQ.
The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base |DD or IPD measurement.
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PIC16C64X & PIC16C66X

12.2 DC Characteristics: PIC16LC641/642/661/662-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated})
Operating temperature —40°C <TaA<+85°C  for industrial and
0°C <TA<+70°C  commercial

Param | Sym Characteristic Min | Typt | Max | Units Conditions
No.

Doo1 | VoD Supply Voltage 3.0 - 6.0 V | XT, RC, and LP osc configuration

Doo2* | VDR RAM Data Retention 1.5 - - V | Device in SLEEP mode
Voltage m N

Doo3 | VPoR VDD start voltage to - Vss | — V | See section on Pow&r-an Reset for
ensure internal Power-on details
Reset signal

Doo4* | Svoo VDD rise rate to ensure internal | 0.05 - — | V/ms | See section.on Pow set for
Power-on Reset signal details

Doo5 | VBeCR Brown-out Reset Voltage 37 | 40 | 43 v Bogzﬂﬁn%u'm{@n bit is clear

Do10 | IpD Supply Current @) - 20 | 38| mA

DO10A - | 225 | 484 pA
- \'--...\ NV
Module Differential Gurrent ©) \ ‘X\
Do15 | Alsor Brown-out Reset Current - /350\ LA ™| BODEN bit is clear, VDD = 5.0V
Do16 | AlcompP Comparator Current for 10 >.|A VDD = 3.0V
each Comparator Q
Do17 | AlvREF VREF Current \ 0| pA |VoD=3.0V
D021 | AlwpT WDT Gurrent (\ &“\\s\q 20 | pA |Vop=3.0V
Do21 |lrp Power-down Current @\ N N0 D8 | 5 | pA |VoD=3.0V, WDT disabled

* These parameters are characterized Wyt tt&%
1 Data in "Typ” column is at 5.0V, 25°C, uigss\qthefwise stated. These parameters are for design guidance only
and are not tested.
Note 1: This is the limit to which

slfed/disabled as specified.
ent in SLEEP mede deoes not depend on the oscillator type. Power-down current is

Fher'A current is the additional current consumed when this peripheral is enabled. This current should be
ded to the base DD or IPD measurement.
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PIC16C64X & PIC16C66X

123 DC Characteristics: PIC16C641/661 (Commercial, Industrial, Automotive)
PIC16C642/662 (Commercial, Industrial, Automotive)
PIC16LC641/661 (Commercial, Industrial)
PIC16LC642/662 (Commercial, Industrial)
Standard Operating Conditions {unless otherwise stated)
Operating temperature —40°C <TA<+85°C  for industrial,
0°C <TA<+70°C  commercial, and
—40°C <TA<+125°C automotive
Operating voltage VDD range as described in DC spec Section 12.1 and 12.2
Param | Sym Characteristic Min Typ Max Unit Conditij
No. T A
ViL Input Low Voltage
I/O ports
D030 with TTL buffer Vss - 0.15VDD v
Vss - 0.8V v
D031 with Schmitt Trigger input Vss - 0.2VoD v
D032 MCLR, RA4/TOCKI,OSC1 (in Vss - 0.2VpD
RC mode)
Do33 QOSC1 (XT and HS modes) Vss - 0.3VoD
0OSCH1 (LP modes) Vss - | 0.6VDCL]. A
VIH Input High Voltage \\
IO ports P
D040 with TTL buffer 20 < &‘v/
Do41 with Schmitt Trigger input 0.25VDD A - VDD W
to o.av</\$
D042 MCLR RA4/TOCKI 0.8MDD \ \
D043 OSC1 (XT, HS, LP modes) . x VDD v
DO43A OSG1 (RC mode) AO. V&\ Y - v |
D070 |Ipurs | PORTB weak pull-up currenf\] \50\ 001 400 WA | VDD = 5.0V, VPIN = Vss
I Input Leakage Current{23) \s\\/
IYO ports (Except PO
- - +1.0 A | Vss < VPIN VDD,
pin at hi-impedance
Do60o PCRTA ? - +0.5 pA | Vss <VPIN < VDD,
pin at hi-impedance
Dos1 RA4/TOCKI - - +1.0 MA |Vss <VPIN < VDD
Doe3 Cyﬁi - - 50 MA |Vss <VPIN < VDD, XT,HSand LP
osc cenfiguration
voL |Owtpiwf IBrge
D080 /" pats - - 0.6 V |loL=85mA, VDD = 45V,
C) -40° to +85°C
) - - 06 V |loL=70MA, VDD =45V, +125°C
D083 \ SC2/CLKOUT - - 06 V |loL=16mA, VDD =45V,
-40° to +85°C
éc cnly) - - 06 V |loL=1.2mA, VDD =45V, +125°C

* These parameters are characterized but not tested.
1 Data in "Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance only and
are not tested.
. In RC oscillator configuration, the OSC1 pin is a Schmitt Trigger input. It is not recommended that the

PIC18CB4X & PIC16C66X be driven with external clock in RC mode.

Note 1

2:

3.

The leakage current on the MCLR pin is strongly dependent on applied voltage level. The specified levels repre-

sent normal operating conditions. Higher leakage current may be measured at different input voltages.

Negative current is defined as coming out of the pin.
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PIC16C64X & PIC16C66X

Standard Operating Conditions {unless otherwise stated)
Operating temperature —40°C <TA<+85°C  for industrial,
0°C <TA<+70°C  commercial, and
—40°C <TA<+125°C automotive
Operating voltage VDD range as described in DC spec Section 12.1 and 12.2

Param | Sym Characteristic Min Typ Max Unit Conditions
No. t
VOH | Qutput High Voltage
Doso IYO ports (Except RA4) Vbp-0.7 | - - V |loH=-3.0mA, VpD =45V,

-40° to +85°C

Vop-0.7 - - v
Dogz OSC2/CLKOUT Vobp-0.7 | - - v
Vop-0.7 | - - v

(RC only)

Capacitive Loading Specs
on Output Pins

D100 | Coscz |OSC2 pin - In HS and LP modes when
al clock used to drive OSC1.

D101 |Cio | Al /O pins/OSC2 (in RC mode) -

* These parameters are characterized but not tested.

1 Data in "Typ” column is at 5.0V, 25°C unless otherwise st eters are for desigh guidance only and
are not tested
Note 1: In RC oscillator configuration, the OSC1 pin is g Sck i ut. It is not recommended that the
PIC18C64X & PIC16C66X be driven with exd
2. The leakage current on the MCLR pin is strorngliy 20t 2n applied voltage level. The specified levels repre-
sent normal operating conditions. Higher [eslas et may be measured at different input voltages

3: Negative current is defined as coming syt &

N
N
&7

© 1986 Microchip Technology Inc. Preliminary DS30559A-page 95




PIC16C64X & PIC16C66X

TABLE 12-2: COMPARATOR SPECIFICATIONS

Operating Conditicns: 3.0V < VDD < 8.0V, -40°C < TA< +125°C, unless ctherwise stated. Current consumption is spec-
ified in Table 12-1.

Characteristics Sym Min Typ Max Units Comments

Input offset voltage - +50 +10 my

Input common mode voltage™® 0 - VoD -1.5 v

CMRR* 35 - - db

Response Time“r - 150 400 ns PIG16CB4X/66X
600 ns | PIC16LC64X/66

Comparator Mode Change to - - 10 Us

Output Valic*

* These parameters are characterized but not tested.

Note 1. Response time measured with one comparator input at (Voo - 1.5)/2 while the other 4
Vssto VDD.

a sitiom

%

cotfsumption is spec-

TABLE 12-3: VOLTAGE REFERENCE SPECIFICATIONS
Operating Conditions: 3.0V < VDD < 6.0V, -40°C < TA < +125°C, unless otherwise s té@ur

ified in Table 12-1. <\

Characteristics Sym Min Typ /\Max\\\\Qni\%) Comments
Resolution voozd | - ] (ohpE~] L%

Absolute Accuracy - \ 4 LSb |Low Range (VRR = 1)
- N 1/ LSb | High Range (VRR =0)
Unit Resistor Value (R)* - K\\ \> 2  [Figure 8-2

P

Settling Time!!" < \\\\\> 10 us

M,

* These parameters are characterized but not tegfted. \) .
Note 1: Settling time measured while VRR =1 R< OXNramisitions from 0000 to 1111.

Vv
&
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PIC16C64X & PIC16C66X

12.4 Timing Parameter Symbology

The timing parameter symbols have been created with one of the following formats:

1. TppS2ppS

2. TppS

T

F Frequency T Time

Lowercase subscripts (pp) and their meanings:

PP

ck CLKOUT osc OSC1

io /O port t0 TOCKI

mec MCLR

Uppercase letters and their meanings: e, \ \
S N
F  Fall P Period O

H High R Rise

I Invalid (Hi-impedance) vV Valid

L Low Z Hi-Impedancm

FIGURE 12-1: LOAD CONDITIONS <\ \ /\7

Load condition 1 adconygifion 2
Vbo/2
RL
Pin E g § Pin T CL
Vss

pins except OSC2
r OSC2 output

RL
CL
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PIC16C64X & PIC16C66X

12.5 Timing Diagrams and Specifications

FIGURE 12-2: EXTERNAL CLOCK TIMING

Q4 : Q1 : Q2 : Q3 : Q4 . Q1
0O3C1
PR p— 3 - 4--:4544-—'434
! 2 - :
CLKOUT \ /
TABLE 12-4: EXTERNAL CLOCK TIMING REQUIREMENTS <//> \_\ N
Param - . .
No. Sym Characteristic Min Typt Max Ur}ti \O@OZ
Fosc |External CLKIN Frequency) | DC — 4 z‘& ROEc mode,
\ )
DC — MHz\ | H® osc mode
DC — 200 Mz | P osc mode
Oscillator Frequency (" bC — Q MWHX | KC osc mede, VDD = 5.0V

0.1 % XT osc mode
4 wMHz | HS osc mode
SN\
N2

kHz |LP osc mode
1 Tosc |External CLKIN Period(" /% ns XT and RC osc mode

< \ b — ns HS osc mode
yaN \5 N — |ps  |LP osc mode

Oscillator Period") X 2&\0\‘>\L — |ns | RC osc mode

0 — 10,000 |ns XT osc mode

— 250 |ns HS osc mode

'> 5 — — |us LP osc mode

2 Toy Instructloy/clyélg\TlmﬁQv " 200 — DC |ns |Tov=Fosc/4
3* TosL, |Extern C SC1 100 — — ns XT osc mode
TosH ngh or ' 25 — — |ps LP osc mode

15 — — ns HS osc mode

4* TosR E{zp)al ck w{0SC1) — — 25 |ns |XT osc mode
TosF R\' o | e — — 50 ns LP osc mode

— — 15 ns HS osc mode

a eteré\ar% characterized but not tested.

Note 1: cycle period (TCY) equals four times the input oscillator time-base period. All specified values are
characterization data for that particular oscillator type under standard operating conditions with
the device executing code. Exceeding these specified limits may result in an unstable oscillator operation
and/or higher than expected current consumption. All devices are tested to operate at "min.” values with an
external clock applied to the OSC1 pin.

When an external clock input is used, the "Max.” cycle time limit is "DC” (no clock) for all devices.
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PIC16C64X & PIC16C66X

FIGURE 12-3: CLKOUT AND I/O TIMING

Q4 1 Qi I Q2 1 Q3
0SC1 S L s ‘
ERY . oo L ‘
CLKOUT N ) 23: A ;
e : e |
1/0 Pin
(input)
/G Pin ! N/ - ‘
(output) old value : X : \\//ﬁb@ue
‘ — - : ‘
‘ 20, 21 ' ‘
Note: See Figure 12-1 for load conditions. :
TABLE 12-5: CLKOUT AND I/O TIMING REQUIREMEN\)
Parameter | Sym Characteristic /'?ypf Max Units | Conditions
No. <\
10*  |TosH2ckL | OSC1T to CLKOUTL PaN \ N \) 75 200 ns Note 1
11 [TosH2ckH |OSC1T to CLKOUTT AR\ N 75 200 ns Note 1
12* TekR CLKOUT rise time /\ \\\\ Yo 35 100 ns Note 1
., N
13* | TckF CLKOUTfalltime N\ NN\ M  — 35 100 ns Note 1
14*  [TcklzioV |CLKOUT ! to Port ouQa]Tsk \ \\/ — — |o5Ter+20] ns Note 1
15* | TioVa2ckH | Port in valid before CLKOYT \ NV Tosc +200 | — — ns Note 1
16* TckH2iol Port in hold ?{Qr CLKOUT 0 — — ns Note 1
17+ TosH2ioV | OSC1T (QT wycldy to — 50 150 ns
Port o};{’}ﬁl
18* | TosHziol cle) PIC1 6CE4X/66X 100 — — ns
°”t YN “d VO PIC1BLCB4X/66X 200 — — ns
Irhe
18* | TiovapsH TRort mt\d’d)é OSC1T (VO in setup time) 0 — — ns
200 [T </\ Pbt outpis j#ée time PIC18CB4X/66X — 10 40 ns
N PIC1B6LCB4X/66X — — 80 ns
21* oF < Port Bﬁtput fall ime PIC16C84X/86X — 10 40 ns
//:\ > PIC1BLCB4X/66X — — 80 ns
2N\ T INT pin high or low time Toy — — ns
23ﬁ*\ <[rbp RB7:RB4 change INT high or low time Toy — — ns

)Hug? parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
1t These parameters are asynchronous events not related to any internal clock edges.
Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x TOSC.
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PIC16C64X & PIC16C66X

FIGURE 12-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
TIMER TIMING

‘ (¢
‘ by
VDD /
1 0!
‘ by
MCLR / \ /
‘ - 30 —»
Internal ‘ '
POR

:-— 33 —=

PWRT 1 j
Timeout ' 32 . ,
- !

[e):7e3 : ‘
Timeout j

Internal ! . ‘
RESET . g

A
TN

ke
¥

Parity L ' A5
Error C : // ‘ .
Reset o ' b ‘
Lo ; .3
Watchdog

: : e~
Timer T ; L '
RESET . gl . VooN

1/0 Pins

A~

N
FIGURE 12-5: BROWN-OUT RESETTIWNQN\
NS

TABLE 12-6: RESET, T\MEF,(OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BR WET REQUIREMENTS

Parameter Syy "Cha r)tti'&v Min Typt Max | Units Conditions
No.
/

30 Tm‘d\ ‘msynhdth (low) 2 — — | ps |vDD=5V,-40°Cto +125°C
t

3 */ \V'\iz hdog Timer Time-out Period 7 18 33 ms | VDD =5V, -40°C to +125°C

AN

’wﬂ Prescaler)
32\ \/nyt Oscillation Start-up Timer Period — 1024T0sc — — | Tosc = OSC1 period
Rowrt

33* Power up Timer Pericd 28 72 132 ms | VDD =5V, -40°C to +125°C
34 1/0 Hi-impedance from MCLR Low — — 2.1 ps
or Watchdog Timer Reset
35 TBOR | Brown-out Reset pulse width 100 — — us | VDD < BvDD {D0O05)
36 TPER | Parity Error Reset — TBD — ps
These parameters are characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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PIC16C64X & PIC16C66X

FIGURE 12-6: TIMERO CLOCK TIMING

RA4/TOGKI i ‘X j

- 42 -
\
\
TMRO !
\
&
TABLE 12-7: TIMERO CLOCK REQUIREMENTS < N \>
N A~V
Pi{:m Sym Characteristic Mi@ 1%1' ﬁ Units Conditions
40" | TtoH | TOCKI High Pulse Width | No Prescaler | QATOT~2X [N—M — | s

With Prescaler |a \1h 7>— — | ns

41* | TtOL | TOCKI Low Pulse Width |No Prescaler < DSTOX+3Q — | ns

With Presgaﬂa\r\ \ \10 N | — ] — ] ns
42* | TtoP | TOCKI Pericd ] BY_+>40 — | — ns | N =prescale
<\ value (1,2, 4, ...,
AN 256)
* These parameters are characteriz tn te .
1 Data in "Typ” column is at 5.0V, 25° s otkerjse stated. These parameters are for design guidance only

and are not tested.

Vv
&
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PIC16C64X & PIC16C66X

FIGURE 12-7: PARALLEL SLAVE PORT TIMING (PIC16C661 AND PIC16C662)

R

RE1WR

B
NS

- B -

RD7:RDOQ

Note: Refer to Figure 12-1 for load conditions

"'-_‘_‘/
TABLE 12-8: PARALLEL SLAVE PORT REQUIREME (ﬁ&{ 661 AND PIC16C662)
FaN
Parameter Sym Characteristic ™ Min Typt | Max | Units | Conditions

No. \
62 Tdtv2wrH |Data in valid before WRT orC(T @K‘Nék\> 20| — | — | ns
63" TwrH2dtl |WRT orTST to data—in in (h % CESCGGX 20| — | — | ns

IC16LCBBX 3B | — | — ns
64 TrdL2dtv |RDL and TSL to/c\iata—out vali}\ \ — — 80 ns
85 TrdHadtl |RDT or TEL toﬂat put invalid, N 10| — | 30| ns

T Data in "Typ" column is at 5V,

tested.

RC qustated. These parameters are for design guidance only and are not
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