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In-Circuit Programming of Microchip PICsUsing GM-PI CO8SNi

1.0 Introduction

GM-PICO08SNi is used for multi-site programming of Microchip PICs. The following table shows the base
programmers which can be used with GM-PIC08SNi and a so information about other in-circuit programming
modules.

Table 1.

Add-on Module Can be used on # of dites Devices supported
these programmers programmed

AM-PCB PILOT-MVP, PILOT-U44+, 1 Microchip PICs, including 12Cxx,
PILOT-U84+, PILOT-U128+, 121 Cxx, 16C6xx, 16L C6xx, 16C7xX,
PILOT-1600 16LC7xx, 16Fxx, 16LFxx, 17C7xx, €c.

AM-SCB PILOT-MVP, PILOT-U44+, 1 Serial PROMSs, including 24Cxx, 24L Cxx,
PILOT-U84+, PILOT-U128+, 25Cxx, 25L Cxx, 93Cxx, 93L CxXx, €tc.
PILOT-1600

GM -PICO8SNi PILOT-MVP, PILOT-U44+, 8 Microchip PICs, including 12Cxx,
PILOT-U84+, PILOT-U128+, 121 Cxx, 16C6xx, 16L Coxx, 16C7xX,
PILOT-1600 16L C7xx, 16Fxx, 16LFxx, 17C7xXx, €tc.

Two GM -PlCO8SNi PILOT-U84+, PILOT-U128+, 16 Microchip PICs, including 12Cxx,
PILOT-1600 121 Cxx, 16C6xx, 16L Coxx, 16C7xX,

16L C7xx, 16Fxx, 16LFxx, 17C7xx, €c.

2.0 Installation of adapter

GM-PICO8SNi should be plugged into the 50-pin expansion port that is right next to the ZIP socket on the
programmer. (On PILOT-MVP there is one expansion port. On PILOT-Uxx-Plus models there are two expansion
ports.) A set of 8 flat ribbon cables (comes with the GM module) connects the GM-PICO8SNIi to the user circuit
boards.

3.0 Pin assignment of connector

Each of the user circuit board is expected to have a 10-pin square-post male header, with 0.1" centers, arranged
as shown in the following diagram. The following signds are to be connected:

CLK Labeled as RB6 on PIC pin out diagrams.
DATA Labeled as RB7 on PIC pin out diagrams.
VDD Thissignd isoptiond. If it is present then programmer does not drive VDD.

If is absent, then programmer provides VDD. Current capability 200ma.
(Thissignd is aso known as VCC)

VPP Programming voltage supply pin. Programmer sets thisto 9v-13v.
VSS Common ground between programmer and user circuit.

TST Required by certain devices only. Please see section 3.0.

RES Reserved pin. Do not connect.
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Below isthe layout of each of the eight 10-pin square-post male header on the
GM-PIC0O8SNi and on each user circuit board. Each cable should be placed
with thered strip at Pin 1 of the header.

2 4 6 8 10
VPP VDD TST RB7 RB6
DATA CLK
1 3 5 7 9
VSS VSS RES VSS VSS
GM-PICO8SNIi

O o ol o

T BB B EH

8" flat ribbon cable
with 2x5 femde
header at each end

T

User Circuit Board

Red line

4.0 Voltage r equir ements

At the beginning of the programming operation (or any other operation such as reading from device, device
verify, erase, etc.), the programmer measures the level of Vdd from the user circuit viathe Vdd pin. The
programmer compares this measured value with an arbitrary value of 1.0v, and determines if the user circuit is
supplying Vdd or not.

Source of Vdd
If Vdd islessthan 1.0v, the programmer assumes user circuit is not supplying Vdd and will then provide Vdd
to the user circuit.
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If the measured Vdd is more than 1.0v, the programmer assumes user circuit is supplying Vdd and therefore
will NOT provide Vdd to the circuit lest it will create conflicts by supplying an undesirable level of Vdd (e.g.
User circuit may have periphera circuits which cannot tolerate a certain voltage).

When User Circuit Supplies Vdd

If the user circuit supplies Vdd, it should supply the proper level of Vdd as required by Microchip

programming specs. For your convenience, the minimum level of Vdd required is shown in the following table
(asMinvdd). Since programming specs change from time to time, you should always check with Microchip to
make sure the right level of VVdd is used instead of depending on the following table.

When Programmer Supplies VVdd

For non-LF and non-LC devices (e.g. 16F870, 17C752), the programmer supplies 5v via the 10-pin connector
to the user circuit.

For LF and LC devices (e.g. 16LF870, 17LC752), the programmer supplies either 3.3v or 5v to the user circuit.
Some LF or LC devices can be programmed at low voltages of Vdd whereas others cannot. |If the device can
use 3.3v, the programmer supplies 3.3v, otherwise it supplies 5v.

In either case, the software will display the voltage being supplied so that you know what is being used.

Veification Voltages, Vdd Low and Vdd High

According to Microchip programming specs, a production programmer (versus a prototype programmer) needs
to verify the device a Vdd Low and VVdd High after programming. These are the low and high operating limits
of the device as specified in the Microchip data sheets.

At device selection time, the software automatically sets the Vdd Low and Vdd High values.

For non-LF and non-L C devices (e.g. 16F870, 17C752), the typica vaues are 2v to 3v for Vdd Low and
5.5v for Vdd High. If these values are not acceptable to the user circuit, you can change them viathe
[Configure] [ISP Options] menu in the Captain software.

Table 2. Operations regarding different Vdd and Vpp levels:

| | Vdd | Vpp |
If user circuit supplies If user circuit does NOT | Low Vpp | Notes about TST (pin 6 of
Vdd and Vdd is: supply Vdd: Option | the 10-pin connector):
If user selects [45v<= | Minvdd <= E;pported
this device: Vdd Vadd device:
<=55v <=45v (Note 3)
16F870-877 Erase Erase operation | Programmer supplies Yes If using Low Vpp Option,
(MinVdd=2.2v) | operation | NOT allowed Vdd=5v user needs to connect RB3
alowed | (Note1) to TST.
16L F870-877 Erase Erase operation | Programmer supplies Yes If using Low Vpp Option,
(Minvdd=2.2v) | operation | NOT allowed Vdd=3.3v. Erase operation user needs to connect RB3
alowed | (Note 1) not allowed. to TST.
(Note1) (Note?2)
16F873A-877A | Erase Erase operation | Programmer supplies Yes If using Low Vpp Option,
(MinvVdd=2.0v) | operation | NOT allowed Vdd=5v user needs to connect RB3
alowed | (Note 1) to TST.
16LF873A- Erase Erase operation | Programmer supplies Yes If using Low Vpp Option,
877A operation | NOT allowed Vdd=3.3v. Erase operation user needs to connect RB3
(Minvdd=2.0v) | alowed | (\ote1) not allowed. to TST.
(Note1) (Note?2)
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Table 2. Operations regarding different Vdd and Vpp levels (continued):

| | Vdd | Vpp
If user selects | If user circuit supplies If user circuit does NOT | Low Vpp | Notes about TST (pin 6 of
this device: Vadd: supply Vdd: Option | the 10-pin connector):
supported
by
device:
(Note 3)
(Note 4)
16F627-628 Programmer does not Programmer supplies Yes If using Low Vpp Option,
(Minvdd=4.5v) | supply Vdd. Vdd=5v user needs to connect RB4
to TST.
16L F627-628 Programmer does not Programmer supplies Yes If using Low Vpp Option,
(MinvVdd=4.5v) | supply Vdd. Vdd=5v. user needs to connect RB4
to TST.
16F73-77 Programmer does not Programmer supplies No
(Minvdd=4.75v) | supply Vdd. Vdd=5v
16LF73-77 Programmer does not Programmer supplies No
(Minvdd=4.75v) | supply Vdd. Vdd=5v
17C752-766 Programmer does not Programmer supplies No User needs to connect the
(Minvdd=3.0v) | supply Vdd. Vdd=5v TEST pin of the device
(pin 17 if deviceisin
PLCC pkg) to TST.
Programmer supplies high
voltageto Vpp pin and
TST pin of 10-pin
connector. (Note 5)
171 C752-766 Programmer does not Programmer supplies No Same as above.

(MinVdd=3.0v)

supply Vdd.

Vdd=3.3v

Thistable and actions of the software are subject to change at anytime without notice to users.

Notel: 16F87x, 16L F87x, etc., user circuit supplying Vdd lessthan 4.5v:

Bulk erase operation not supported by deviceif programming Vdd islessthan 4.5v.

This means, when Vdd isless than 4.5v:

a.  The/PR commandin DOS, or the PROM Erase(bulk erase) in Captain are not allowed.

b. During programming, each wordin the device will be erased when it is being programmed.

c. If deviceissecured, it cannot be reprogrammed again (because the Bulk erase command is needed
to erase the security bits).

Note 2:

16L F87x, etc., programmer supplying Vdd at 3.3v:

A device can be programmed and re-programmed, as|ong as the security bits are not set. Once security bits
are set, they can only be cleared by abulk erase, which iswhat the erase operation does. But bulk erase
operations cannot be done at 3.3v (per Microchip data sheet), these LF devices cannot be reprogrammed once
they are secured. If adeviceisnot secured, then it still can be reprogrammed --- the s/w is smart enough to
know that Vdd istoo low for abulk erase to take effect, and therefore changes to use wor d-by-word er ase-
and-then-program.

Note 3:

Low Vpp option

A “Yes” under this column means Microchip spec allows this device to be programmed using alow

Vpp (i.e. same as Vdd, instead of the more than 10v Vpp). The Low Vpp Option is defaulted to be DISABLED
(i.e. not used) at device selection time (i.e. programmer will use high voltage Vpp).
If you desire to use the Low Vpp Option, you can inform the S/W viathe [Configure] [I SP Optiong
dialog menu under Captain.
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The [Configure] [I SP Optiong] dialog:

In-System Programming options [For Microchip ICSFP programming ONLY]

] I Cancel

Low Ypp Option,

—Waluez are in tenths, [eg. 33=3.3v, B0=5.0v] Some PICs suppart low Vpp. If pou

zelect thiz option, the %dd woltage will
Lot verify woltage |4EI be applied to MCLEApp instead of
about 13y,
High werify vultagelEE If the Wpp pin iz connected to the Wdd

pir if poLr circuitny, you must zelect
thiz ophion because the programmer
will not be able ta [or want to] raise

Wpp to a high value,

v Lz law Vpg

e A ]

Y ou should also be aware of the statusof “LVP enable” bit in adevice. Thishit isenabled when the deviceis
shipped new from Microchip or when the deviceis erased. If thisbit has been disabled, then the device will

not be readable or programmable or erasable using low Vpp. Thismeansthat if you need to depend on low Vpp
you should always keep the LV P bit enabled

Note4: Compulsory L ow Vpp option

If you connect Vpp to Vdd inyour circuit, you must select the Low Vpp Option under the [Configure]
[ISP Options] menu, since the programmer will not be able (or want to) raise Vpp to ahigh level.

Note5: 17C75x, efc.:
These devices need high voltages for both Vpp and TEST. Ref: Microchip programming spec.

5.0 Software

Either the DOS software or the Windows based Captain software can be used. However, the afore mentioned
[Configure] [ISP Optiong] dialog has no equivaent in the DOS software.

Here is a screen example of Captain:

& Artvin Captesm, 968 5% for PILOT Programmsess, Varsios 1.21.
Comgues -~ Fle Bufar EROM  Edundad Dagnostic Holp  Quit
: T -t S
O BEW AL &SN EEEC SO
Timer
m:man
Selected dewice fs: Microchlp PICLALFEG2B Desice
# of pins: 13 addr range: D-427F Checksum
# of data bits; 14 Blank state; IFFF ) )
This device 95 EE. It will be avtomatically erased before pregramming
13
Main memory at: O-FFF (byte addresses] Data memory at: $200-4Z7F HE
I0 bytes at: 4000-4007 _ |
Conflg word at: 40ME-400F (on rBuffer EQIT screen) ) Pres /Pl
Far easy editing of config fuses, use: /Extendsd Spacific. 66 187
ey -
[[Oevica Typa: | Microchip: FICIGLFG2E, 4 KB e R ECH
| FisHame Ciillala. \FATIDUMT BN At
FkAddnee anaom Fika Fommal Enery Spkt WA Fugsg!
Elufiey et Sipm of Sl . HjA Buflsr Chiczum: Butb=r 1]
Machine boded:  FILOTL R4+ Wyt - BN-PICOESHI Farn LFTZ Sacuily Encrypt
Fimach: i |
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The [Configur €] [Specific Device Configuration] screen can be used to easily select the many configuration
choices of Microchip PICs:

: Specific Device Configuration

I | BREUG Enshle

sevcn WEERRR

This document revision corresponds to Windows S'W Captain version 1.46 and DOS S'W spUP version
10.98A . Current software can be downloaded at no charge from our website at www.advin.com.

c\M ANVA N\A N-104-D-SNI.DOC 030710
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