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ooo

N
JBC File Size = Alg + kz Data
=1

oogd

Alg U O0oo0Oooooboobooooobooon

Data 0 O0ooOobobooboooooboobooboboooooo

k U Ooobobooboooooobboboooooobobbooooooboobo
googo

N U OO0ooOooboobobooooobooogo

gooooojCco0boooooooooobobooobooooooooooo
00ooooooo+x10%0000000000000000O000000
gooooooOojCooooooooooboooooooooooooo
gboboooooooooboboboooobooooonoo

goobooooboooobooooobooobobooooboooboboo
goooooooooobooooooooboboooooooboooooo
goobooooboooobooooobooobobooooboooboboo
oo0oobOooboOoooOoboOoooOOoCco00ooDOoooboOoooOoonoo
gooboooobooooboooooboobobooooboooboboo
oo
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Ub0JambO000OO0O0O0000OO0ODOOOOOCOOOO0ODOODOOOO0OO
gbooooboooboooooobooboboooobooooobooooooon

oooooo
oo bobbooooobooooa
gooboodooooooooo
goooooooo gO0000OOO00o0obooOoookOOoOd
ASCII Jam File JBC File
MAX 7000S, MAX 7000A 22 18
MAX 9000 26 21
MAX 9000, MAX 7000S, MAX 7000A 42 35
FLEX 10K, MAX 7000S, MAX 7000A 42 35
FLEX 10K, MAX 9000, MAX 7000A, 42 35
MAX 7000S0 [ (1)
FLEX 10K 6 4
MAX 7000AE 0@ 0@
oo

(1) FLEX10KOOOOOOOOOODODOODODOMAX90000 MAX 7000A0 O 0MAX 700080 00 0O
0000000000 00DO0OFLEX10KDOODOODODOODOO0ODOO0ODO0O0bOO0ooDooooon

oooooooo

(2) MAX7000AED00O00D00O0000D000000000000O0O0O0000O0OOO0O0O0OOO

oo
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goooIsPO0Jam000C0CO0O0O0OD0O0DOOOOOOCOOOOODO
gbobooooobooobooboobobobooooboooo

0000000000000000000(@)
000000000000000KOOOO
oood 00 ooo
ASCII Jam JBC JBCO 0(2)

EPM7032S 1 4 4
EPM7064S 3 9 9
EPM7128S, EPM7128A 6 5 20
EPM7160S 9 6 27
EPM7192S 10 7 34
EPM7256S, EPM7256A 14 10 49
EPM9320, EPM9320A 20 15 59
EPM9400 26 19 70
EPM9480 25 18 73
EPM9560, EPM9560A 27 20 96
EPF10K10, EPF10K10A 11 8 14
EPF10K20 23 17 28
EPF10K30, EPF10K30A, EPF10K30E 39 28 46
EPF10K40 51 37 61
EPF10K50, EPF10K50E, EPF10K50V 60 44 76
EPF10K70 95 69 109
EPF10K100, EPF10K100A, 130 95 146
EPF10K100B, EPF10K100E

EPF10K130E, EPF10K130V 177 128 194
EPF10K200E 196 143 322
EPF10K250A, EPF10K250E 245 179 403

oo
(1) MAX7000AED000DOD0OO0DODODDD000000000000OODOOOODODOO0000
(2) 0000OD0OOODOODOD0OO0O000000000)BCO0000000000O0DODOOOO000000000000000000O0O0DDOOO
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jBCOO0O0O000000O0OO0O00000O0DO0O0O0O000]Jam Playerd O
gboooooooo

O00JamPlayer0O0O0O0OCOOOO

goood DOoooO0oookKOooOod
ooo ooo ASCII Jam Player | JBC Player
16-bit | BitBlaster™Q( O O O ByteBlasterMV™[ [J 105 62

OOByteBlasterO O OO OOO0O0O000OO
0000000000O0O0O48600000

32-bit | BitBlaster™[ 0 0 O ByteBlasterMV™ [ 115 68
OOByteBlasterD OO OODOOOOO00O
00O000000000048600000

oooooooooooooooooooon

JamPlayerD0 000 O ODRAMOOOO0OO0O0OO0O0O0OO0OO0O0OOOOOO
gooo

N
RAMg;,; = JBC File Size + kz ACA variable k
=1

jpCc0b0oO0ooooooooooooooooooooboooooooDo
oou4oooOoooooooroMOO0OOOOO0ODOOOO

oO0o0OO0O0ACAOO0DDOOODDOODOOOODOOODOOODOOODODOO
oONOJBCOODOOO0OD0ACADOOODODOOODOOOODOODOOO
ACAOODOODODOOOASCII JamO O O O O Variable Declaration/
InitializationD 0 000 0000C0CO0O0O0O00000O0OOOOOOOOOO
0000 Variable Declaration0 0 0000 000[]00000000OO
gooooo

BOOLEAN A21[104320] = ACA mB300u...

O0D0O000ACADDOODOODODOODOOO1043200 000000000
gooooo

Altera Corporation Page 17
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s gbooooobooooobooboboobooboooooobooooooon

JamPlayer0 000 0000000000000O0O0O0O0O0O0OO
oo00OD0O000ooOD0OO0O00O0oOO00JdbimaincOOO0DOO
JBI_STACK_ SIzEOD O OOOOOOOOODODOO

ooooooooood

0000000000 000000e68000000000IEEE Std. 1149.1 O
JTAGOOOOOOO0O0OOEPM712850 EPM7064SO JBCOOOOOOO0O
goooooooooooOooooboobOOooOOooOOOObOOboOboOo
gboooooooOoo0oOoOoOoO0oOOObOODOOOOoOoORrROMOOOO
O00000ORAMOOOOOO0O0O0DOO0DOOOOOOOAO Jam Player00O
gooobrAMOOOOOOOOOOOOOOODODOO

jBCOO0O0O00o00oooocooooCcobocooooooonoonon
goooocoooooooooobooooo

N
JBC File Size = Alg + % Data
k=1

oooo
Alg = 18KO O 0O
Data = EPM7064S0 O 0 00O EPM712850 [ [J 00 90 5= 14K0O

od

goooocgppcooooooooo32kboooooooon

. 00000000JamPlayer0 00000000000 O0C0OOOOO

gooOoOobOoOoboboboboe2kbOOOOOOOODOOOOOOOO
gooroMOOOOOOOOOO

ROM,;=JBCO OO0 000000 am Playerd 00 O

ROMgy,= 94K0 0 O

. oo00ooc0ooooocoorRAMOOODOOOOOOCOO

N
RAMg 75 = 32 Kbytes + kz ACA variable k
=1

ACA VariableDOOOOOOODOOOOOOOOOOOOOOODODO
O0ODOO0OO0OASCIJamFileDOOOOOOOOO0O0O

BOOLEAN A21[150120] = ACA Db400u...
BOOLEAN A22[97640] = ACA j_200u...
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goooocooooooOooOoooOoOooOoboOorRAMOOOODOCOOO

150,120 bits + 97,640 bits
bits
8_
byte
0000000000DRAMOODOOOOO0O0OO0ODOOODOO

=30 Kbytes

RAMg ¢ = 32 Kbytes + 30 Kbytes = 62 Kbytes

oboo0doO0JamOOO0OO0cOO0OROMOOORAMOOOOOOCOOOOOO
ooorRAMOOOOOOOOCOOOOOOOODOOCOOODOOOOO
ooooboooooocooooboOoOoOoboOoOoOooOobOoOobOOoOoOoOooOboo
ooooboooooooooooOoOooOobooOoooOobOoOobOOoOoOoOooboo
oboooOooboooooooboOooooboOobOOoOOoOoOobObobOOoboOoDO
ooooooooooboooo

Jam Playerd O O

Jam Player0 O IEEE Std. 1149.10 JTAG Test Access Port0 TAPO O 0O O
00000000000000000000000000000TAPOODO
ogoooTckOoOoOOOoOOOOOOOOO1e0000000000000
Ooo0ooooooooOoJjTAGOoooooooooooTMsODoOoono
O0O00O0O0OO0OO0O0IEEEStd. 1149.1 TAPO O OO OOOOO0O0OOOOOO
000ooOo0oooooooo
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UOO0JTAGTAPODOODOOOOOOOOODODOOD

TEST_LOGIC/
TMS=1 RESET

SELECT DR_SCAN SELECT_IR_SCAN

RUN_TEST/

TMS =0 IDLE

TMS =0

CAPTURE_IR

)

SHIFT_DR
T™S

A4

PAUSE_DR

UPDATE_DR UPDATE_IR

Page 20 Altera Corporation
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OO0O0TAPOOOOOOOOOOOODOOOOODODOOODOOOODODO
OO0OO0OO0ODOOOOOOIEEESHd. 1140.10 00 0000000000000

goo
gooJrAacUboboobuoooooo
oooo ooooo MAX 9000 | MAX 7000A [MAX 7000AE| MAX 7000S | FLEX 10K |O0O
oo (oo (o0 |00 |00 OO (OO (OO (o0 (oD

ticp TCKOOOOOODoooO | 100 100 100 100 100 ns

ticH TCKO Hight O 50 50 50 50 50 ns

ticL TCKO LowD O 50 50 50 50 50 ns

tipsy [JTAGOD OO OOODO| 20 20 20 20 20 ns
ooooooo

tipH JTAGD OO OoOoQg| 45 45 45 45 45 ns
ooooo

tyjpco [JTAGO OO O O Clock- 25 25 25 25 25 | ns
to-Outputd 0 O

tipzx  (JTAGO O OOODOO 25 25 25 25 25 | ns
gooooooobooo
ooooooo

tpxz [(ITAGOOOOOOODO 25 25 25 25 25 | ns
gooooooobooo
ooooooo

tissy |00D0O0000O0O0C0O| 20 20 20 20 20 ns
oooooooooo

tish oooooooooo| 45 45 45 45 45 ns
goooooooo

tisco |00O000DDO0ODOO 25 25 25 25 25 | ns
0 Clock-to-Outputd 0 0

tiszx (00000000000 25 25 25 25 25 | ns
ooooooooooo
goooooooogo

tisxz |00000DO0OOOO 25 25 25 25 25 | ns
goooooooogo
goooooooogo

gooooooooobooboooooooobooooboobooboobooo
gbooooboooooooobooboboooobooooobooooooon
OOO0OO0O0JamPlayer0 00 00000000O0O0O0O0O0C0CCCOCOO
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giooJtAaciooooooan

s X X X X
o X x x ¥

ticp

— ticn—sie—tioL —> "7 thsu4><—’§ tipn
TCK ] |

Lpzx ie—> tipco (e > Lpxz

TDO X

Lissu T

ea2 T, —— Y Y

taszx i tsco o>t Bsxzie—>

oooo

ooo X

Jam Player0 TAPO O OO OOO0O0O0O0O00OO0O0O0OO0OOOOOOOOOO
O00000JBCFleDOO0O0O0O0OO0OO0OODOOOOOO0O0O0O0OOOOODO
gboooooooOooOoooobocOoOooOooJjracoooooocoooooo
obob00JamOO00O00O0COO0OO0OO0DOOOOCOOOOOOCOOOO
goooooooooooOoooobooOoOobOTAPOOOOOOOCOOO
goooooOoooOooobooJjTaGoObooooooTAPODOOODOOO
SHIFT_IROOOOOOOOOOOTDIOOOOOCOOOO0OO0OO0OO0O00O
gooooO0oooOoooOoOoooooOoooboOoOoTAPOOOOOOO
RUN_TEST/IDLEDOOOOOOOOOOOOOOOOCOOOOOOO00O0
goooooooooooOooooboobOOobOOooOOoOObOObOboOoo
goooooooooooOooooboobOOobOOooOOoOObOObOboOoo
oooooo

booboO00JamOO0OOO0OO0OJTAGODOOOOOOOOOODOOOO
OOODRSCANODOOOOCOOOOOOOOOOOOOOOOODOOOO
OIRSCANODOOOOOOO0OOOOO0OO0oooooooOoooooooooo
goooooowATODOOOOOOOOOTAPOOOOOOODOOOOO
gjpcObocooooooooooooooobooobooooooooooo
goooocoooooooooboo

JamO OO OO0OO0OOO0O00OO0OO Jam Programming & Test Language
Specification0 0000000000

Altera Corporation



AN 88: Using the Jam Language for ISP & ICR via an Embedded Processor

0110 Jam Player0 JBCO 000000 Oparse0 00000000000
OD0DO0O00O0O0OO0ODRSCANOIRSCANDOOWAITODOODOOOOOO
0 0Jam Player0 TCKO TMSO TDID 000000000000 OOOOO
0000000000 00000C00O00O0D00O0ODRSCANDOIRSCANO
WAITOOOOOOOOOOOOOO0O000000O00]Jam PlayerD0 00O
gobobbooooboooobooooobooobboooobooooobobo
googo
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O110Jam PlayerDO0O0D0O0O0O0OOODOOO (1720

Set TMSto 1
and Pulse TCK
Five Times

Test-Logic-Reset

Set TMSto 0
and Pulse TCK

Run-Test/Idle

)
!

WAIT Case[] DRSCAN
Read Instruction
from the Jam y IRSCAN v
Fle Parse Argument
Set TMS 1o 0 Parse Argument 9
and Pulse TCK
F v
v Run-Test/Idle Set TMS to 1 St TMS f0 1

and Pulse TCK and Pulse TCK
T Delay Twice

#Select—lR—Scan vSelect-DR—Scan
Set TMSto 1

and Pulse TCK Set TMS to 0 Set TMS to 0
Three Times and Pulse TCK and Pulse TCK
Twice

) Twice
Test-Logic-Reset ShiftIR Shift-DR
A 4 \ 4
@ Set TMS to 0 Set TMSto 0
and Pulse TCK and Pulse TCK
SetTMSto 1 and Write TDI and Write TDI
and Pulse TCK Shift-IR Shift-DR
LExitl-IR
oooogoz/zo
Set TMS to 0 EOF ooooooo
and Pulse TCK T Shift-IR oooooo
‘Pause-lR F
Set TMS to 1 Set TMS to 0
and Pulse TCK and Pulse TCK
Twice and Write TDI
#Update-IR
Set TMS to 0

and Pulse TCK

Run-Test/Idle
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O110Jam PlayerDO0O0D0O0O0O0OOODOOO (2/120

oooooao
gooooooo
ooooooo

Compare é Default

\ Capture

SetTMSto 1
and Pulse TCK
and Store TDO

Loop<
DR Length

Exit1-DR
\4
SetTMSto 1 SetTMSto 1 Set TMS to 0
and Pulse TCK and Pulse TCK and Pulse TCK,

Write TDI, and
Update-IR Store TDO

and Store TDO

Exitl-DR

Shift-DR
Set TMSto 0 SetTMSto 1
Set TMS to 0 and Pulse TCK and Pulse TCK
and Pulse TCK, and Store TDO
Write TDI, and Run-Test/Idle -
Store TDO Exit1-DR
@ :
Set TMSto 1
Set TMS to 1 and Pulse TCK SeLTMs 19
and Pulse TCK | and Pilse IS¢
Update-IR and Write
L Update-IR
Set TMSto 0
Set TMS to 0 and Pulse TCK
and Pulse TCK
Run-Test/Idl
Run-Test/Idle un-testidie
|:||:|D goo0bO0o0o0o0obObO0o00obDbOo0o0obDbOo0ooobDbOOoOoOoDooOICRO

ooooboooooocooooboOoOooOoboOoOoOooOobOoOobOOoOoOoOooOboo
ooooboooooocooooboOoOooOoboOoOoOooOobOoOobOOoOoOoOooOboo
Ob00JamO0OO0O0OO0O0OCOOOOOOOOCOOCOOOOOCOOCOOO
ooooooooooIrspOICROJamO00O0O00O0O0OO0O0OOOOOOO
oooooooooooooooOoOooOoboOoOoOooOobOoOobOOoOoOoOooOboo
oooooooooooooooOoOooOoboOoOoOooOobOoOobOOoOoOoOooOboo
oooooooooooooooOoOooOoboOoOoOooOobOoOobOOoOoOoOooOboo
ooooooOoooooooooboOoOobOboOoOoOoobooboOoo
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Alteral] JamOMAXOMAX 90000 MAX 9000A0MAX 7000A0 MAX 7000AECMAX 7000S0 MAXO MAX+PLUSOMAX+PLUS IO FLEXO FLEX 10KO
FLEX 10KAOEPM7032SEPM7032 A0EPM7064SEPM7064ACEPM7128S0EPM7128 AUEPM7160SOEPM7192SEPM7256SEPM7256 AUEPM93200]
EPM9320A00 EPM940000 EPM948001 EPM95600] EPM9560A 1 EPF10K100 EPF10K200) EPF10K300 EPF10K400 EPF10K500 EPF10K700 EPF10K10000
EPF10K130A0 EPF10K250A 0BitBlasterOByteBlaster(IByteBlasterMV [0 Altera Corporation0 0 0000000000 OO trademarkd O O service
mark0000000000000000000000000000000000D0OO0 trademark0 00O Altera warrants
performance of its semiconductor products to current specifications in accordance with Altera’s standard warranty, but reserves
the right to make changes to any products and services at any time without notice. Altera assumes no responsibility or liability
arising out of the application or use of any information, product, or service described herein except as expressly agreed to in writing
by Altera Corporation. Altera customers are advised to obtain the latest version of device specifications before relying on any

published information and before placing orders for products or services. LS. EN ISO 9001
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