MICROCHIP

PIC1/C/7XX

EPROM Memory Programming Specification

This document includes the programming
specifications for the following devices:

* PIC17C752
* PIC17C756

1.0 PROGRAMMING THE
PIC17C7XX

The PIC17C7XX is programmed using the TABLWT
instruction. The table pointer points to the internal
EPROM location start. Therefore, a user can program
an EPROM location while executing code (even from
internal EPROM). This programming specification
applies to PIC17C7XX devices in all packages.

For the convenience of a programmer developer, a
“program & verify” routine is provided in the on-chip test
program memory space. The program resides in ROM
and not EPROM, therefore, it is not erasable. The “pro-
gram/verify” routine allows the user to load any
address, program a location, verify a location or incre-
ment to the next location. It allows variable program-
ming pulse width.

The PIC17C7XX group of the High End Family has
added a feature that allows the serial programming of
the device. This is very useful in applications where it is
desirable to program the device after it has been man-
ufactured into the users system (In-circuit Serial Pro-
gramming (ISP)). This allows the product to be shipped
with the most current version of the firmware, since the
microcontroller can be programmed just before final
test as opposed to before board manufacture. Devices
may be serialized to make the product unique, “special”
variants of the product may be offered, and code
updates are possible. This allows for increased design
flexibility.

1.1 Hardware Reguirements

Since the PIC17C7XX under programming is actually
executing code from “boot ROM,” a clock must be pro-
vided to the part. Furthermore, the PIC17C7XX under
programming may have any oscillator configuration
(EC, XT, LF or RC). Therefore, the external clock driver
must be able to overdrive pulldown in RC mode. CMOS
drivers are required since the OSC1 input has a
Schmitt trigger input with levels (typically) of 0.2 VbD
and 0.8 VDD. See the PIC17C5X data sheet (DS30264)
for exact specifications.

The PIC17C7XX requires two programmable power
supplies, one for VDD (2.5V to 6.0V recommended) and
one for VPP (13 + 0.25V). Both supplies should have a
minimum resolution of 0.25V.

The PIC17C7XX uses an intelligent algorithm. The
algorithm calls for program verification at Vbbmin as
well as Vbbmax. Verification at VDbmin guarantees
good “erase margin”. Verification at Vbbmax guaran-
tees good “program margin”. Three times (3X)
additional pulses will increase program margin then
beyond Vbbmax and insure safe operation in user sys-
tem.

The actual programming must be done with VDD in the
VDDP range (4.75 - 5.25V).

VDDP = VDD range required during programming.
VDDmin. = minimum operating VDD spec. for the part.
Vbbmax. = maximum operating Vcc spec for the part.

Programmers must verify the PIC17C7XX at its speci-
fied VDbmax and Vbbmin levels. Since Microchip may
introduce future versions of the PIC17C7XX with a
broader VDD range, it is best that these levels are user
selectable (defaults are ok).

Note: Any programmer not meeting these
requirements may only be classified as
"prototype” or "development" programmer

but not a "production” quality programmer.
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PIC1/7C7XX

Pin Diagram
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TABLE 1-1: PIN DESCRIPTIONS (DURING PROGRAMMING IN PARALLEL MODE): PIC17C7XX
During Programming
Pin Name Pin Name Pin Type Pin Description
RA4:RAO RA4:RAQ I Necessary in programming mode
TEST TEST I Must be set to “high” to enter programming mode
PORTB<7:0> DAD15:DADS8 1/0 Address & data: high byte
PORTC<7:0> DAD7:DADO I/O Address & data: low byte
MCLR/VPP VpPp P Programming Power
VDD VDD P Power Supply
Vss Vss P Ground

Legend: | = Input, O = Output, P = Power
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PIC1/7C7XX

2.0 PARALLEL MODE PROGRAM
ENTRY

To execute the programming routine, the user must hold
TEST pin high, RA2, RA3 must be low and RA4 must be
high (after power-up) while keeping MCLR low and then
raise MCLR pin from VIL to VDD or VPp. This will force
FFEOh in the program counter and execution will begin
at that location (the beginning of the boot code) follow-
ing reset. Execution is forced to Internal mode by over-
riding the fuse configuration. The code protect bit is not
overwritten. The program immediately polls
PORTB<7:0> to determine a branch address. Present-
ing E1h on PORTB will cause the program to jump to
and execute the “program/verify” routine.

The Oscillator must not have 72 OSC
clocks while the device MCLR is between
VIL and VIHH.

Note:

All unused pins during programming are in hi-imped-
ance state.

PORTB (RB pins) has internal weak pull-ups which are
active during the programming mode. When the TEST
pin is high, the Power-up timer (PWRT) and Oscillator
Start-up Timers (OST) are disabled.

FIGURE 2-1:

2.1 Program/Verify Mode

The program/verify mode is intended for full-feature

programmers. This mode offers the following capabili-

ties:

a) Load any arbitrary 16-bit address to start pro-
gram and/or verify at that location.

b) Increment address to program/verify the next
location.

c) Allows arbitrary length programming pulse width.

d) Following a “verify” allows option to program the
same location or increment and verify the next
location.

e) Following a “program” allows options to program
the same location again, verify the same loca-
tion or to increment and verify the next location.

PROGRAMMING/VERIFY STATE DIAGRAM
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Pulse RA1
(Raise RA1
after RAO!)
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RA1 RA1
Load >
Address

RAO1

Pulse RAO

(RAO pulse

width is
programming time)

Program
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PIC1/7/C7XX

211 LOADING NEW ADDRESS

The program allows new address to be loaded right out
of reset. A 16-bit address is presented on ports B (high
byte) and C (low byte) and the RA1 is pulsed (0 - 1,
then 1 - 0). The address is latched on the rising edge
of RAL. See timing diagrams for details. After loading
an address, the program automatically goes into a “ver-
ify cycle” To load a new address at any time, the
PIC17C7XX must be reset and the programming mode
re-entered.

2.1.2 VERIFY (OR READ) MODE

“Verify mode” can be entered from “Load address”
mode, “program mode” or “verify mode.” In verify mode
pulsing RA1 will turn on PORTB and PORTC output
drivers and output the 16-bit value from the current
location. Pulsing RA1 again will increment location
count and be ready for the next verify cycle. Pulsing
RAO will begin a program cycle.

2.13 PROGRAM CYCLE

“Program cycle” is entered from “verify cycle” or pro-
gram cycle” itself. After a verify, pulsing RAO will begin
a program cycle. 16-bit data must be presented on
PORTB (high byte) and PORTC (low byte) before RAO
is raised.

The data is sampled 3 Tcy cycles after the rising edge
of RAO. Programming continues for the duration of RAO
pulse.

At the end of programming, the user can choose one of
three different routes. If RA1 is kept low and RAO is
pulsed again, the same location will be programmed
again. This is useful for applying over programming
pulses. If RAL is raised before RAO falling edge, then a
verify cycle is started without address increment. Rais-
ing RA1 after RAO goes low will increment address and
begin verify cycle on the next address.

FIGURE 2-2: PIC17C7XX PROGRAM MEMORY MAP

0000h
On chip
Program
EPROM
7FFFh

FEOOh{ Configuration
FEOFh Word

FFFFh

FOSCO FEOOh
FOSC1 FEO1h
WDTPSO FEO2h
WDTPS1 FEO3h
PMO FEO4h
Reserved FEO5h
PM1 FEO6h
Reserved FEO7h
Reserved FEO8h
Reserved FEO9h
BODEN FEOEh
PM2 FEOFh
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PIC17C7XX

3.0 PARALLEL MODE PROGRAMMING SPECIFICATIONS
FIGURE 3-1:

PROGRAMMING ROUTINE FLOWCHART

MCLR =1
B port = OXE1
(hold for 10 Tcy)

Present address on ports
RB, RC hold Tcy
after RA1 changes to 1

;

Read MSB of data
from port-B.
Read LSB of data
from port-C.
Enable RAO to end
prog cycle

Stop driving address
on port

Program 16 bit
data

h 4

B & C ports not
driven by part

<l
|

If programming is desired,
force port B = MSB of data
force port C = LSB of data

(hold 10Tcyc after
RAQO is raised)

Increment
Address

B port = MSB of Data
C port = LSB of Data

B port = xxx I
: B port = xxx ’

Min RA1 high or low = 10 Tcy

o
|

- B port is forced by the part

- B port is tri-state, should be forced by user

>
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PIC17C7XX

FIGURE 3-2:

RECOMMENDED PROGRAMMING ALGORITHM FOR USER EPROM
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PIC17C7XX

FIGURE 3-3:

RECOMMENDED PROGRAMMING ALGORITHM FOR CONFIGURATION WORDS
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PIC1/7/C7XX

40 SERIAL MODE PROGRAM

ENTRY

4.1 Hardware Requirements

Certain design criteria must be taken into account for
ISP. Seven pins are required for the interface. These
are shown in Table 4-1.

4.2 Serial Program Mode Entry

To place the device into the serial programming test
mode, two pins will need to be placed at VIHH. These
are the TEST pin and the MCLR/VPP pins. Also, the fol-
lowing sequence of events must occur:

1. The TEST pin is placed at VIHH.
2. The MCLR/VPP pin is placed at VIHH.
There is a setup time between step 1 and step 2 that

must be meet (See “Electrical Specifications for Serial
Programming Mode” on page 22.)

After this sequence the Program Counter is pointing to
Program Memory Address OxFF60. This location is in
the Boot ROM. The code initializes the USART/SCI so
that it can receive commands. For this the device must
be clocked. The device clock source in this mode is the
RA1/TOCKI pin. Once the USART/SCI has been initial-
ized, commands may be received. The flow is show in
these 3 steps:

1. The device clock source starts.

2. Wait 80 device clocks for Boot ROM code
to configure the USART/SCI.

3. Commands may be sent now.

Table 4-1: ISP Interface Pins
During Programming

Name Function Type Description
RA4/RX/DT DT /0 Serial Data
RAS5/TX/CK CK | Serial Clock
RA1/TOCKI OSCI I Device Clock Source
TEST TEST | Test mode selection control input. Force to ViHH,
MCLR/VPP MCLR/VPP P Master Clear reset and Device Programming Voltage
VDD VDD P Positive supply for logic and I/O pins
Vss Vss P Ground reference for logic and I/O pins

DS30274A-page 8
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PIC1/7C7XX

4.3 Software Commands

This feature is similar to that of the PIC16CXXX
midrange family, but the programming commands
have been implemented in the device Boot ROM. The
Boot ROM is located in the program memory from
O0XxFF60 to OXFFFF. The ISP mode is entered when the
TEST pin has a VIHH voltage applied. Once in ISP
mode, the USART/SCI module is configured as a syn-
chronous slave receiver, and the device waits for a
command to be received. The ISP firmware recognizes
eight commands. These are shown in Table 4-1.

TABLE 4-1: ISP COMMANDS
Command Value

RESET PROGRAM 0000 0000
MEMORY POINTER

LOAD DATA 0000 0010
READ DATA 0000 0100
INCREMENT ADDRSS 0000 0110
BEGIN PROGRAMMING 0000 1000
LOAD ADDRESS 0000 1010
READ ADDRESS 0000 1100
END PROGRAMMING 0000 1110

431 RESET PROGRAM MEMORY POINTER

This is used to clear the address pointer to the Program
Memory. This ensures that the pointer is at a known
state as well as pointing to the first location in program
memory.

4.3.2 INCREMENT ADDRESS

This is used to increment the address pointer to the
Program Memory. This is used after the current loca-
tion has been programmed (or read).

FIGURE 4-1: RESET ADDRESS POINTER COMMAND (PROGRAM/VERIFY)

ravoson JUULUUTTUTUUUUUUUTUUOUUUUUUUU iU oiiuuuoe -

VIHH - -
Tes;/ P2

-
|

VIHH ':’ -

MCLR/VPP !
' P1

1 . 2 . 38

T
L

! -
L

|

s Y I O O O S

(NEXT COMMAND)

6 7 8 1 2

| [ -
! \ P4, P5| ‘ ‘

RA4 (Data) o, 0o 0 o o /N
] RA4 = Input

Reset

Program/Verify Test Mode

FIGURE 4-2: INCREMENT ADDRESS COMMAND (PROGRAM/VERIFY)

ravosan JULUTTUTUUUUUUTUUTUUUUUUUUUT DUy osuuuooe -

TesVIL/] P
- VIHH ':* —
MCLR/VpPP : . P3 . (NEXT COMMAND)
Ypp 1 2 3, 4, 7 8 1 2

RAS5 (Clock) S T O N S e O S A A

1 ;,;; . P6 !

! \P4,P5| !
RA4 (Data) Y 1 1o\ 0 L

RA4 = Input

Reset >

Program/\erify Test Mode
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PIC1/7C7XX

4.3.3 LOAD ADDRESS

This is used to load the address pointer to the Program
Memory with a specific 16-bit value. This is useful when
a specific range of locations are to be accessed.

FIGURE 4-3: LOAD ADDRESS COMMAND

434 READ ADDRESS

This is used so that the current address in the Program
Memory pointer can be determined. This can be used
to increase the robustness of the ISP programming
(ensure that the Program Memory pointers are still in
sync).

RA1/OSCIN
VIHH - -
Tes;/] P
VIHH ':’ -
MCLR/VPP ! . . P3 (NEXT COMMAND)
el 1 1 2 . 3 4 5 6 7 8 1 2 3 15 16 1

rascocy | L L L L P | |

' ' ! . P7 ! L P6

1 ' P4, PS5 :
RA4 (Data) o1\ e /o 0 X

RA4 = Input

Reset -

Program/Verify Test Mode

FIGURE 4-4: READ ADDRESS COMMAND
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! ' P4, P5, L ! 1 1
! | 1 | ‘<—>\ |
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Reset

Program/Verify Test Mode
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PIC1/7C7XX

435 LOAD DATA 4.3.6 READ DATA

This is used to load the 16-bit data that is to be pro- This is used to read the data in Program Memory that
grammed into the Program Memory location. The Pro- is pointed to by the current address pointer. This is use-
gram Memory address may be modified after the data ful for doing a verify of the programming cycle and can
is loaded. This data will not be programmed until a be used to determine the number for programming
BEGIN PROGRAMMING command is executed. cycles that are required for the 3X overprogramming.

FIGURE 4-5: LOAD DATA COMMAND

RA1/OSCIN
VIHH - -
Tes;/‘ P2
S
VIHH - -
MCLR/VPP ! o : P3 ‘ (NEXT COMMAND)
'p1i, 1 2 . 3 4 5 6 7 8 1 2 3 15 16 1
rasiocy =) L] LI LT L T
| P . P7 P
1 ' P4, P5, !
RA4 (Data) ! 0o 1 0 0 0 0 0 0 ><: - X X A\

! RA4 = Input

Reset

Program/Verify Test Mode

FIGURE 4-6: READ DATA COMMAND

RA1/OSCIN
VIHH - -
Test A
VIHH ':* .
MCLR/VPP ! o «P3 (NEXT COMMAND)
"p1l 1 2 . 3 1 4 5 6 7 8 1 2 3 15 16 1
P
RAS (Clock) 1] T T
! PR . P8 : . P8 !
! P4, P51 ! ‘ ‘
| ! ! : - !
‘ ‘ \ P9 | ! -
RA4 (Data) .0 o/ 1 o 0o o 0 o | X
' RA4 = Input ! RA4 = Output 1

Reset -

Program/Verify Test Mode
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PIC1/7C7XX

4.3.7 BEGIN PROGRAMMING

This is used to program the current 16-bit data (last
data sent with LOAD DATA Command) into the Pro-
gram Memory at the address specified by the current
address pointer. The programming cycle time is speci-
fied by specification P10. After this time has elasped,
any command must be sent, which wakes the proces-
sor from the Long Write cycle. This command will be the
next executed command.

FIGURE 4-7:

4.3.8 3X OVERPROGRAMMING

Once a location has been both programmed and veri-
fied over a range of voltages, 3X overprogramming
should be applied. In other words, apply three times the
number of programming pulses that were required to
program a location in memory, to ensure a solid pro-
gramming margin.

This means that every location will be programmed a
minimum of 4 times (1 + 3X overprogramming).

BEGIN PROGRAMMING COMMAND (PROGRAM)

1 2 3 4

5

6

 P1
e . 6 I 6 I R R R R I

(NEXT COMMAND)
7 8 1 2 7 8

P10

: ‘W‘ |

! P4 PS5 .

RA4 (Data) ‘ 0 Y o / 1 0 0 0 o .
RA4 = Input

Reset

Program/Verify Test Mode
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PIC1/7C7XX

FIGURE 4-8:

RECOMMENDED PROGRAMMING FLOWCHART
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PIC1/7C7XX

5.0 CONFIGURATIONWORD

Configuration bits are mapped into program memory.
Each bit is assigned one memory location. In erased
condition, a bit will read as '1'. To program a bit, the user
needs to write to the memory address. The data is
immaterial; the very act of writing will program the bit.

the configuration word (Table 5-2) into DAD<7:0>
(PORTC). DAD<15:8> (PORTD) will be set to OXFF.
Reading a configuration location between OxFE08 and
OXFEOF will place the high byte of the configuration
word into DAD<7:0> (PORTC). DAD<15:8> (PORTD)

will be set to OxFF.

The configuration word locations are shown in TABLE 5-1: CONFIGURATION BIT
Table 5-3. The programmer should not program the PROGRAMMING LOCATIONS
reserved locations to avoid unpredictable results
and to be compatible with future variations of the Bit Address
PIC17C4X. It is also mandatory that configuration
locations are programmed in the strict order start- FOSCO OxFEOO
ing from the first location (OXxFEQ0O) and ending with FOSC1 OXFEO1
Fhe last (OxFEOF). Unpredlctable results may occur WDTPSO OXEEO02
if the sequence is violated.
WDTPS1 OxFEO3
5.1 Reading Configuration Word PMO OXEEO4
The PIC17C5X has seven configuration locations PM1 OxFEOQ6
(Table 5-1). These locations can be programmed (read BODEN OXFEOE
as '0") or left unprogrammed (read as '1") to select var-
ious device configurations. Any write to a configuration PM2 OxFEOF
location, regardless of the data, will program that con-
figuration bit. Reading any configuration location
between OXFEOO and OXFEOQ7 will place the low byte of
TABLE 5-2: READ MAPPING OF CONFIGURATION BITS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ 1] 1 [ a] 1] a1] 1] 1] 11]—1Tpmi] — [PMO]WDTPSIWDTPSO[FOSC1[FOSCO]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L1211 [1J2]1]1fpme][BODEN] ] ] — [ —1]—[—=]
—=Unused
PM<2:0>, Processor Mode Select bits
111 = Microprocessor mode
110 = Microcontroller mode
101 = Extended Microcontroller mode
000 = Code protected microcontroller mode
BODEN, Brown-out Detect Enable
1 = Brown-out Detect Circuitry enabled
0 = Brown-out Detect Circuitry disabled
WDTPS1:WDTPSO0, WDT Prescaler Select bits.
11 = WHDT enabled, postscaler = 0
10 = WHDT enabled, postscaler = 256
01 = WODT enabled, postscaler = 64
00 = WDT disabled, 16-bit overflow timer
FOSC1:FOSCO, Oscillator Select bits
11 = EC oscillator
10 = XT oscillator
01 = RC oscillator
00 = LF oscillator

DS30274A-page 14
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PIC1/7C7XX

5.2 Embedding Configuration Word Information in the Hex File

To allow portability of code, a PIC17C7XX programmer is required to read the configuration word locations from the
hex file when loading the hex file. If the configuration word information was not present in the hex file, then a simple
warning message may be issued. Similarly, while saving a hex file, all configuration word information must be included.
An option to not include the configuration word information may be provided. When embedding configuration word
information in the hex file, it should be to address FEOOh.

Microchip Technology Inc. feels strongly that this feature is important for the benefit of the end customer.

TABLE 5-3: CONFIGURATION WORD

PIC17C752
To code protect:

» Protect all memory  OXXXXXXX0XOXXXX

Program Memory Segment R/W in Protected Mode R/W in Unprotected Mode
Configuration Word (OxFEOQO) Read Scrambled, Write Enabled Read Unscrambled, Write Enabled
All memory Read Scrambled, Write Disabled* Read Unscrambled, Write Enabled
PIC17C756

To code protect:
» Protect all memory  OXXXXXXX0XOXXXX

Program Memory Segment R/W in Protected Mode R/W in Unprotected Mode
Configuration Word (OXFE0O) Read Scrambled, Write Enabled Read Unscrambled, Write Enabled
All memory Read Scrambled, Write Disabled* Read Unscrambled, Write Enabled

Legend: X = Don't care
*Write to on-chip EPROM memory is disabled. The only way these locations can be programmed is if a TABLWT
instruction is issued from an “on-chip” program memory space to program an on-chip memory location.
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PIC1/7C7XX

53 CHECKSUM COMPUTATION

The checksum is calculated by summing the following:

« The contents of all program memory locations
» The configuration word, appropriately masked
» Masked ID locations (when applicable)

The least significant 16 bits of this sum is the check-
sum.

Table 5-4 describes how to calculate the checksum for
each device. Note that the checksum calculation differs
depending on the code protect setting. Since the pro-
gram memory locations read out differently, depending

on the code protect setting, the table describes how to
manipulate the actual program memory values to simu-
late the values that would be read from a protected
device. When calculating a checksum by reading a
device, the entire program memory can simply be read
and summed. The configuration word and ID locations
can always be read.

Note: Some older devices have an additional
value added in the checksum. This is to
maintain compatibility with older device

programmer checksums.

TABLE 5-4: CHECKSUM COMPUTATION
OxCODE at 0
Device Code Checksum* Blank and max
Protect Value
address
PIC17C752 MP mode |SUM[0x0000:0x1FFF] + (CONFIG & 0xCO5F) OxAO5F 0x221D
MC mode | SUM[0x0000:0x1FFF] + (CONFIG & 0xCO5F) OxAO04F 0x220D
EMC mode | SUM[0x0000:0x1FFF] + (CONFIG & 0xCO5F) OxAO1F 0x21DD
PMC mode | SUM_XNORS8[0x0000:0x1FFF] + (CONFIG & 0xCO05F) 0x200F OxE3D3
PIC17C756 MP mode | SUM[0x0000:0x3FFF] + (CONFIG & 0xCO5F) 0x805F 0x021D
MC mode | SUM[0x0000:0x3FFF] + (CONFIG & 0xCO5F) 0x804F 0x020D
EMC mode | SUM[0x0000:0x3FFF] + (CONFIG & 0xCO05F) 0x801F 0x01DD
PMC mode | SUM_XNOR8[0x0000:0x3FFF] + (CONFIG & 0xCO5F) 0x000F 0xC3D3

Legend: CFGW = Configuration Word
SUM][a:b] = [Sum of locations a to b inclusive]

SUM_XNORS8(a:b) = [Sum of 8-bit wide XNOR copied into upper and lower byte, of locations a to b inclusive]
*Checksum = [Sum of all the individual expressions] MODULO [0xFFFF]

+ = Addition
& = Bitwise AND

DS30274A-page 16
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PIC1/7C7XX

6.0

REQUIREMENTS FOR PROGRAM/VERIFY TEST MODE

PARALLEL MODE AC/DC CHARACTERISTICS AND TIMING

Standard Operating Conditions

Operating Temperature:

+10°C < TA £ +70°C, unless otherwise stated, (25°C is recommended)

Operating Voltage: 4.5V < VDD < 5.25V, unless otherwise stated.
Par%r(r)leter Sym. Characteristic Min. | Typ. | Max. |Units| Conditions/Comments
PD1 \VVDDP Supply voltage during pro- | 4.75 | 5.0 5.25 Vv
gramming
PD2 IDDP Supply current during pro- — — 50 mA |Freq = 10MHz, Vbb = 5.5V
gramming Note 3
PD3 VDDV Supply voltage during verify | VDD — VDD V  |Note 2
min. max.
PD4 VpPp Voltage on VPP/MCLR pin 12.75 | — 13.25 V  [Note 1
during programming
PD6 IPP Programming current on — 25 50 mA |Note 3
VPP/MCLR pin
P1 Foscp Osc/clockin frequency dur- 4 — 10 MHz
ing programming
P2 Tcy Instruction cycle 1 — 0.4 us |[Tcy = 4/Foscp
P3 TIRV2TSH |RAQO, RA1, RA2, RA3, RA4 1 — — us
setup before TEST1
P4 TTsH2mMcH |TEST?t to MCLR? 1 — — us
P5 TBcV2IRH |RC7:RCO, RB7:RBO valid 0 — — ps |?PORTD vs. PORTB? AL?
to RALl or RAOt :Address/
Data input setup time
P6 TIRH2BCL |RA1 or RAOt to RB7:RBO, (10 Tcy| — — ps [?PORTD vs. PORTB? AL?
RC7:RCO invalid; Address
data hold time;
P7 TOckIL2rRBCZ |RT! to RB7:RB0O, RC7:RCO| — — 8Tcy ?PORTD vs. PORTB? AL?
hi-impedance
P8 TOckiH2BCV |RAL1 to data out valid — — | 10 Tey
P9 TPROG Programming pulse width 10 100 | 1000 us
P10 TIRH2IRL  |RAO, RAL high pulse width |10 Tcy| — — us
P11 TIRL2IRH  |RAO, RAL low pulse width |10 Tcy| — — us
P12 TOckIV2INL  |RALt before INT! (to go 0 — — us
from prog cycle to verify w/o
increment)
P13 TINL2RTL  |RAL valid after RAO (to 10 Tey| — — us
select increment or no incre-
ment going from program to
verify cycle
P14 TvpPPS VPP setup time before RAOt| 100 — — pus [Note 1
P15 TvPPH VPP hold time after INT! 0 — — us |Note 1
P16 TvDV2TSH |VDD stable to TEST1t 10 — — ms
P17 TrRBV2MCH |RB input (E1h) valid to PP/ 0 — — us
MCLR1
P18 TMcH2RrBI  |RB input (E1h) hold after 10Tcy| — — ns
VPP/MCLR?
P19 TvpL2vDL |VDD power down after VPP 10 — — ms
power down

Note 1: VPP/MCLR pin must only be equal to or greater than VDD at times other than programming.

2: Program must be verified at the minimum and maximum VoD limits for the part.

3: These parameters are for design guidance only and are not tested nor characterized.

0 1997 Microchip Technology Inc.
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PIC1/7C7XX

PARALLEL MODE PROGRAMMING AND VERIFY TIMINGS |

FIGURE 6-1:
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PIC1/7C7XX

PARALLEL MODE PROGRAMMING AND VERIFY TIMINGS I

FIGURE 6-2:
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PARALLEL MODE PROGRAMMING AND VERIFY TIMINGS Il

PIC1/7C7XX

FIGURE 6-3:
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PIC1/7C7XX

FIGURE 6-4: POWER-UP/DOWN SEQUENCE FOR PROGRAMMING
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PIC1/7C7XX

7.0 ELECTRICAL SPECIFICATIONS FOR SERIAL PROGRAMMING MODE

Parameter Sym Characteristic Min Typt Max Units Conditions
No.
VIHH Programming Voltage on VPP/ 12.5 — 135 \Y
MCLR pin and TEST pin.
IPP Programming current on MCLR pin — 25 50 mA
Fosc | Input OSC frequency on RA1 — — 8 MHz
Tcy Instruction Cycle Time — 4/Fosc —
P1 TVH2VH | Setup time between TEST = VIHH 1 — — us
and MCLR = VIHH
P2 TSER | Serial setup time 20 — — Tcy
P3 Tscik | Serial Clock period 1 — — Tey
P4 TSeTl |Input Data Setup Time to serial 15 — — ns
clock |
P5 THLD1 | Input Data Hold Time from serial 15 — — ns
clock |
P6 ToLyl | Delay between last clock | to first 20 — — Tey
clock 1 of next command
P7 TbLY2 | Delay between last clock | of com- 20 — — Tey
mand byte to first clock 1 of read of
data word
P8 ToLy3 | Delay between last clock | of com- 30 — — Tey
mand byte to first clock t of write of
data word
P9 ToLy4 | Data input not driven to next clock 1 — — Tey
input
P10 ToLy5 | Delay between last begin program- 100 — — Us
ming clock ! to last clock | of next
command (minimum programming
time)

* 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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PIC1/7C7XX

FIGURE 7-1: RESET ADDRESS POINTER COMMAND (PROGRAM/VERIFY)

ravosen JUUTUUTUUUTUUIUUUTUUIUUUTU I U oo ue
VWO - —(fr "5 2 —— v — ———————— -~ - - = - - = -
Tesl_/ P2

o .
T
MCLR/VPP : ! : _P3 (NEXT COMMAND)
'PL' 1 . 2 . 3 4 5 6 7 8 1 2
rascloc == L L L L P
] - e . PG ‘
! P4, P5|
RA4 (Data) 0, o o0 o o o 0 o /N
‘ RA4 = Input
Reset

Program/Verify Test Mode

FIGURE 7-2: INCREMENT ADDRESS COMMAND (PROGRAM/VERIFY)

ravosen JITTTTTUUUTTUUUTUUTT U o UL - -
Y T e
Tes;/] P2

4>: ‘47
VIHH ':* - - - - - - -
MCLR/VpPP ‘ . P3 . (NEXT COMMAND)
eyl 2 3 . 4 , 5 6 7 8 1 2
RAS5 (Clock) Bl S N R N R N S N N S A S A S
: | | : : P6 :
! \P4,P5|
RA4 (Data) L0 1 1\ 0 ' o 0 0 e
RA4 = Input

Reset

Program/Verify Test Mode
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PIC1/7C7XX

FIGURE 7-3: LOAD ADDRESS COMMAND

RA1/OSCIN
VIHH - —
Tes;/] 4?2‘«
VIHH ':’ -4
MCLR/VPP. - : P3 _, (NEXT COMMAND)
el 1 1 2 . 3 4 5 6 7 8 1 2 3 15 16 1

rasclocy =~ L P ‘ |

‘ ' ! . P7 ! L P6

1 ' P4, P5, ‘
RA4 (Data) ‘ 0 / 1 0 1 Y Y 0 o >C _ >< >< X

! RA4 = Input

Reset

Program/Verify Test Mode

FIGURE 7-4: READ ADDRESS COMMAND

RA1/OSCIN
VIHH - -
Tesl_/ P2
e -
VIHH ':* -
MCLR/VPP%/: : «ﬂﬁ (NEXT COMMAND)
"p1 g 1 2 . 3 . 4 5 6 7 8 1 2 3 15 16
rasciocg <= L L L L L)L LT J‘
! s . P8 : 'w P&
! 'P4,P5, L ! 1 ‘
' | ! | ‘<—>\ |
: g P9 v _
RA4 (Data) 0 0oy 1 1 0 0 0 0 ‘ >< >C , >< >< ;
» RA4 = Input ‘ RA4 = Output 1
Reset -

Program/Verify Test Mode
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PIC1/7C7XX

FIGURE 7-5: LOAD DATA COMMAND

RA1/OSCIN
VIHH - -
Tesl_/‘ P2
P
VIHH ':* -
MCLR/VPP VA P3 . (NEXT COMMAND)
' -~
| Pl | :
RAs(cmcm;;;;:iiLTAIAJAALAJAALAJATAATAIAJAALAJAALAJATAAAAAAJAALAJAALAJAT TAIAJAALAAAAAAJAW
L e SN N
\ ' P4, P5, ‘
RA4 (Data)—y 1 0 0 0 0 0 0 [ DD
| RA4 = Input
Reset :

Program/Verify Test Mode

FIGURE 7-6: READ DATA COMMAND

RA1/OSCIN
VIHH - -
Tesl_/] 2
Vi - - 7
MCLR/VpPpP VAN P3 . (NEXT COMMAND)
RAs(cmcMAAAAAAAJAALAJAIAJAALAJAWAJAALAJATAATALAJATAAAAAAJATAATAIAJAA{ TAIAJAALAAAAAJAT
! P4 P5 ! |
, : ' : - !
! ! 1 P9, ‘
RA4 (Data) 0 o/ 1 0 0 0 0 L | >< >C >< ><
' RA4 = Input ' RA4 = Output 1
Reset -

Program/Verify Test Mode

FIGURE 7-7: BEGIN PROGRAMMING COMMAND (PROGRAM)

| 4>: ;47
N e L

MCLR/VPP : . P3 . (NEXTCOMMAND)

Pl : : 7 8
RAs(cmcm;;;;iijLTAIAJAALAJAALAJATAATAIAJAALAJAALAJAT4444444V414J44L J UL

! ]P4j Ps5'
RA4 (Data) Lo 0 o/ 1 \0o o 0 o
RA4 = Input

|
\
|
Reset ——»=

Program/Verify Test Mode
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