












































































































































































































































































































int:eL Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

OPCODE 
WRITE 

, 
: NOTE 4 

1ST OPERAND 
WRITE 

I 0, ; 02 ;: I I I I 

NPXCLK n n n n n n n n nM n n n n n n n nM n n n I 
�'�U�,�-�!�U�,�-�!�U�,�-�!�U�,�-�!�~� �,�~�,�-�!�U�,�-�!�U�,�-�!�U�,�-�!�~� �~�,�-�!�U�,�-�!� 
f I I J I I I I I 

NPXADS# �U�'�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�I�~�~� :,----t �:�~�~�1� 
: Ct425a: Ct425b ::'----':'----': 

I I I I I I I 

NPXRDY# 
I �~�H�-�-�+�-�-�i� : �~�~�l� 

Ct426a : Ct426b : : : \...:.J: : 

BUSY# 
�~�,�.�.�;�.�.�,�'� r--+- __ �r�-�~� 'I i ' ,::,.-; 

�~�~�z� �l�~�~�:� , 
PEREQ 

, 
ERROR# .. , -----------....... �1�~�1�-�1�-�-�-�-�-�-�-�-�- ....... 

, , 
I NOTE 1: NOTE 2 : 

240814-G9 

NOTES: 
1. Instruction dependent. 
2. BUSY #, PEREQ and ERROR # are asynchronous Inputs to the CPU. Instruction dependent as to when it is asserted. 
3. Additional operated transfers. 
4. Memory read (operand) cycles not shown. 



intel .. Intel386TM Sl SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

NOTE: 

VGACS# 
FLSHDCS# 

PW/R#. PM/IO# 

5A( 16: 1) 
LA(23: 17) 

SAD, SBHE# 

5A(19:17) 

PSTART# 

peND# 

PRDY· 

50(15:0) 

50(15'0) 

Ct309 
j:::' 

et301 

Address lines can change at these points. 

not. 1 note 1 not. 1 

VALID 1 X X X VALID 2 

note 1 note 1 note 1 

VALID 1 I X X X VALID 2 

Ct302 I 
not. 1 note 1 note 1 

VALID 1 )( X X VALID 2 

Ct310 

I ~ 
et31 " et311 

Ct313 

\ 
Ct312 - ~ 

J.XXXXXXXXX 
et30" ~~305 

I READ DATA "f... \ \ \ \ \ \y-
''"-

X\\\\\"1 WRITE DATA ~\\\' 
et307 Ct3~ ..... 

240814-H1 

Figure 3.5.7. PI-Bus Timings 
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Ie( en 
:::l -CD 
W 
CO 
0) 
-I 

ISAClK2 ~ ~ ~ ~ ~ ~ ~ 
I I I I I I I 

s: 
CJ) 
r-

." 
CC· SYSClK 

c: ... 
(I) 

J I \ / I \ / I / I ~ f""':\ ~ I I I I I I 
I Ct321 I , I I I I 

I I I I I I 

0 5" .. 'V CD C c;:) 
~ PW/R# 

!" PM/IO# 

!» 
VGACS# 

:!! SA(16:1) 

m lA(23:17) 

c: SAO 

UI SBHE# 

en 
iii 

SA(19.17) < 
(I) 

CJ1 
0 
0 

I\) :l .. PSTART# ... 
2-
iD ... 
C> PCMD# 
(I) 
:l 
(I) ... 
III ;- PRDY# 

Co 
-I 

~: I SO(lS,O) 
:l 
(Q 
UI 

I )( I VALID 1 I )( I VALID 2 I )( I VALID 3 I )( 
I I I I I I I 
1 I I I I I I 

I I 
TRISTATED 

I I I 

I I , I , I 
I I , I I I 
I I I I I I 
I I 

TRISTATED 
I I I 

I I I I I 
I I I I I I 

Ct325 
I 

Ct325 
I 

I 
I I I 

I I I I I I 
I I I I r-'I I I 
I I I 

I I 
Ct326 Ct326 I I I 

I I I I I I 
I I I I I I 

:\ '/ I 

~ I I I I 
I I Ct327a : I I 
I I Ct327b 

I I I I 
I I I I I I 

\ 
I I X:\ : I I 

I I I I IX" I I XXX XXXX\ I 
I I I 
I I I I I I I 
I I I I I I 
I I I TRISTATED I I I 

I I I 
, 

I I I 
I I I 

, 
I I I , 

I I I , I I I 

CD - en r-
-t 0 ;: :e en • r-< 

en 0 
r:: ;::; 

"tJ 1\1 
CD eQ 

en CD - CD .. ::! 
3 
5' 

eQ 

2 
1\1 

eQ 

~ Dl 
(§! 3 
~ til 

'0 ;:;g 0 

«'» :::l 
:::t. 

Iiiiil 
::J 
C 
(J) 

240814-H2 
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'liil 
© :w 
~ 
~ 
SJ 
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intet Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

SA( 16: 15), 
LA(23: 17) 

ROMCSO#, 
ROMCS1# 

VALID 

VALID 

240814-H3 

Figure 3.5.9.ISA Bus Slave Controller Generated Timings (ROMCSO#/CS1 # with respect to Address) 

LA(23: 17) VALID 

VGACS# VALID 

240814-H4 

Figure 3.5.10. ISA Bus Master Controller Generated Timings (VGACS# with respect to Address) 

Ts Te Tx 

1 • I I I I I I I • , 

ISACLK2 "' n n n : n n 
(16 MHz) ~ ~ ~ H~ ~ ~ 

BALE 

ROMCSO, 1# 
SMRAMCS# 

I I I I I I I 
I I I I I I 1 I 

~ ~~ ~ I I 

~: ~~I I 
I Ct270 I' I: I I : Ct271 : I I 
'Ct'-" , 'Ct'-" 

, 274, xii ':: i 275, xi 
, 

240814-H5 

Figure 3.5.11. ROMCSO, ROMCS1, SMRAMCS# Propagation Delays 
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int:eL Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

T. To, T02 Tc, Tc. Tc T, T. 

ISACLK2 

SYSCLK 

BALE 
, 
.CtZ2.4 :C~23 

LA[23·17] , 
et;Z5 

, , 

xi 
CtZ27 ' 

>b SA[19,!] ! , , 
'CtZ28 : 56 SAO.SBHE# 9: , 

.CtZ3-4 :Ct.235 
t.tEMW_ 
MEI.tR# 

I.tEI.tCS16# 

ZEROWS# , 
Ct,;S1 IC*2S2 

IOCHRDY 

SO[M] , 
(READ) , 

.etZ"'8 

SO[7·0J 
(WRITE) 

: ctZ50 
, 

240814-H6 

Figure 3.S.12.ISA Bus a·Bit Memory Read/Write Standard ISA Bus Cycle (6 SYSCLKs) 
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intel® Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

Ts T'1 Tc Ti Ts 

ISACLK2 rf1.-.n-Sl , , , 

BALE ' 
'--_ ....... ..1 , 

,Ct224 

LA[23: 17] ;..' __ ....,j ___ +-__ ...l......J , 

, Ct2'25 ' Ct227 , , 

:' ?~,:--~--~-+--~--~~--4-~:~.==~I~~,' 
SA[19:1] 1 X I )l...i ;..----+,--, , , , 

let I ICt229 

~~~~!--------~------~--~----~------~--~FJ(:j SAO,SBHE# 

MEMW# 
MEMR# 

MEMCS16# 

ZEROWS# 

lOCH ROY , 

SO[7:0] !.,.' __ ~ __ ~ __ ~_~~~~~~~~~~~~ 
(READ) :-

SO[7:0] 
(WRITE) 

: Ct250 

240B14-H7 

Figure 3.S.13.ISA Bus 8·Bit Memory Read/Write with ZEROWS# Asserted (3 SYSCLKs) 
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int:et Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

T, T~ To T. T. 

ISACLK2 

SYSCLK 

: !~13z 
~~:--~~--~~--~--~~--~~--~.--~~~~--~~ BALE 

i---+---T----T:~": : : : : : : : : :~23 . ....;..........----:...-__+_____..; 
LA[23 17[. :J-<?1W40';o//~/(~m,M~I....f---+--+: _-+-_....;: 

~ N 

SAl 19 ,[ ~:===~=:~*\..t!-------..,+--------++--------.. +--------+r__-_-_-_""~-_-_-_-..,..;.--------.. ':.-------+;..--------'~r-------_t-_-_-_-..,+--------.. +--------+r-------j~ 
SAD, SBHE# ~~:----~--~--------~--------~--~--------~--------~------------~----~ 

:Ct234 

"E"", ;.....--...;...--...;..---..;:: ...-oj~. 
,CtZ35 

;\,......;"-""';--+-""; 
t,jEMR# "'1--...;... __ -+ ____ .;.... __ + __ .....; ____ ...;... __ ...;. ____ .;.... __ + __ .....; ____ +-'1 

ZEROW5# ~~~'?l--:----~---:-----~---:-----:----~---:-----~---:-----:----~---:-i--:-----:---~-----: 
Ct251 : 

240814-H8 

Figure 3.5.14. ISA Bus 8-Bit Memory Read/Write wllOCHRDY De-Asserted (Added Wait States) 

156 



inteL Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

ISACLK2 

SYSCLK 

BALE 

SA[19.1] 

SAD, SBHE# 

IOR# 

IOW# 

IOC516# 

ZEROWS# 

lOCH ROY 

To T, 

I Ci221 ,Ct222 

~~~~~~~~~--~~~~--~~~~~~: ~ 
___ et-:;~25_JX : et",: C 

, , , 
let I ,Ct229 I 

~~i~,~-+~~~~~~~----~~3d 
:Ct23 .4 

SD[7,O] ~-__ ~--f---+-~~~~$~~~~~~~~~~~~~~~~~~ (READ) :-
, 'et I I 'let I 
I I 246 I Ct247 I I ~ 

~~~~~~llw/»M+! ---!----!--:~-~-+--+--+--+--+-+...;.;-~~ rw4(k...; 
'Ct250 ' , , 

240814-H9 

Figure 3.S.1S.ISA Bus a-Bit I/O Read/Write Standard ISA Bus Cycles (6 SYSCLKs) 
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Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

Ts To, Tc Ti Ts 

ISACLK2 n-n-n , , , , 

SYSCLK , 

BALE 

Ct;25 Ct22?: 
SA[19: 1] :::i '::::+:::jx~i -......,;.-~-.......:-~--:--~-.:--..::! ·~~~C 

SAO,SBHE# 

10W# 

10CS 16# 

ZEROWS# 

10CHROY 

SO[7:0] 
(REAO) 

SO[7:0] 
(WRITE) 

I I I I 

'Ct , ,Ct229 

'~.' ~ :~..,..: -T----.----..-__ -+-_..-~---.---~ 
, 

240814-10 

Figure 3.5.16. ISA Bus a·Bit I/O Read/Write with ZEROWS # Asserted (3 SYSCLKs) 
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int'eL Intel386™ SL SuperSet 

3.5 Intel386TM SL CPU (Low-Voltage) Timing Diagrams (Continued) 

lOR" 
IOW# 

IOCS16# 

ZEROWSfF 

IOCHROY 

50[70] 
(READ) 

: 
: 

: 

~: 
: 
: : 
: : 

:-<1 : , 
: :~~ 

: 
: : : 

: : 
: 

: : : 

: : 

: : : ;-+ 
: : : : : 

: : : : : : : : : : 
: : : 
: etZ51 , Ct~ : 

: : 
; : 

: : : : F 

: : 

: 

: : 

: : : 
~ 

Ct S IC;'""";I- 'Ct 

~: I 248 ~: __ ~ __ ~ __ ~ __ ~~ __ ~ __ ~ __ ~ __ r-__ r-__ +-__ +-__ +-___ 2'~~: ,248: 
S0[701 4 '" 

(WRITE) I I '+:--~--"""'--~----~--~--~--+---r---r---+---+---+---i~ 1 , I 

I I I ~ Ct250 ~ : : 

240814-11 

Figure 3.S.17.ISA Bus a-Bit I/O Read/Write with 10CHRDY De-Asserted (Added Wait States) 
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intel® Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

Ts Tc Ti Ts 

ISACLK2 rLrLfl I I I 
I I I :Ct206 

-, 
SYSCLK I 

BALE 

I I I I 

~Ct~224: '~Ct223: 
I I I 

LA[23: 17] ~; ::::::~~:.:.~ 71&4 I.-rl-j-;:':':~:::::::::; ::~: 
I Ctz'25 I I Ct227 I I 

SA[19: 1] i-; ·_-+_.JX..;.:--..;...-....;.--..;...-~--..;...---,::;::· ::::~:~~ 
I Ct I ICt229 I 

SAO,SBHE# 
~:~,~~~ .. ~~~~~~~ .. ~~~~~~ .. ~~~~~~~~, " 

~~: X~.:~~~~~~~ __ ~~_~ 
VGACS# 

MEMW# 
MEMR# 

MEMCS16# 

ZEROWS# 

lOCH ROY I 

SO[15:0] 
(REAO) 

SO[15:0] 
(WRITE) 

ICt269b :Ct269a I 

b,.....;-----i:~ 
I I '-~~~~~~~~~~~~~~ ... 

I 

Ct247 I :Ct24B ,Cti49 

~~~~~~~~j~~~ 
:Ct250 I 

240814-12 

Figure 3.5.18. ISA Bus 16·Bit Memory Read/Write Standard ISA Bus Cycles (3 SYSCLKs) 
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intel® Intel386™ SL SuperSet 

3.5 Intel386TM SL CPU (Low-Voltage) Timing Diagrams (Continued) 

Ti Ts 

~ , 

LA[23: 17] 

Ctd25 ' Ctz27' , 

SA[19:1]j' ~ --;.:---'X! :. !~ 
: Ct228 : 'Ct229 I 

~::J~!~~~~~hb SAO,SBHE# 
, 

'Ct269b : Ct2690 

().....;------i:~ , 
, ~~------~------~ 

VGACS# 

, Ct230 
, 

MEMW# i---+--""';-:, =-j 
MEMR# ' '\ 

MEMCS16# 

, 
: : : : Ct242 : Ct244 I I I I 

I I I ......i...1~ -,- ~_I I I I 

V////WI/I/Iff/£ t/V/$'ff//0%//2 ZEROWS# 

I I I I I I I 

10CHRDY , 

SD[15:0] 
(READ) 

SD[15:0] 
(WRITE) 

, 
I I 'I I I 

IW///////ff//0W~///Yl/A 
I I I I I I I I 1 

I I I I I I 

~~~"""'r---~"""'~:~~~ 
I I I I I I I , 

240814-13 

Figure 3.5.19.ISA Bus 16-Bit Memory Read/Write with ZEROWS# Asserted (2 SYSCLKs) 
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int:eL Intel386TM SL SuperSet 

3.5 Intel386TM SL CPU (Low-Voltage) Timing Diagrams (Continued) 

ISAClK2 

SYSClK 

BALE 

LA[n,'71 

5A[19,,] 

SAO, SBHE_ 

MEWW# 
t.lEMR# 

MEMCS16# 

50[15,0] 
(REAO) 

50[15,0] 
(WRITE) 

T. T~ Te To o T, 

n--n:--rl 
o 

~ __ ~:~_'2J21 iC~22~~: ____ ~ ____ ~ ____ ~ ________ ~ ____ ~ ____ ~ ____ ~o ____ ~----~--~----.. -J~ 
I .Ct22" " ,Ct223 I 

;::1:::: :: :-t: 
~::~o:::~:::j:j~h%i~~~~/;?~~ct: ::j:::~:::t::: 

Ct;25 ,I I I I I , , , , 

~~X: elm: tj 
let I :Ct229 : 

~~~i--------------------------------------------------------..------------------~ ~4 ~~5 __ ~ __ ~ ____ ~ ____ ~ 

~--~-----:~'~~----~---T----~--~----~----~---T----~----~ 
Ct238: Ct2l9 

: ~'~" w£: 
o 0 0 
o 0 

I I I I I I , , I 

, , I I I I",,~ I I 

///;/////Y///;/////;/.h7~/mb"'\...:.... h. : : : 0 

I , I I I , :~~ : :Ct248 ,C12'49 

OOOOOO!w~ I , Ii' i I 
I , I I I I I I 
I , I I I I I I 1 

I I : C1250 I I t 

240814-14 

Figure 3.5.20.ISA Bus 16-Blt Memory Read/Write wllOCHRDY De-Asserted (Added Wait States) 
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int:et Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

Ts T'1 Te Ti Ts 

ISACLK2 ru-LIl , , , , 

BALE 

, 
, ' 

Ct2'25 ' Ct227 , , 

SA[19:1] :;':~~:;::~3)(! ;' '~ 
,Ct228 ,Ct229 ' 

'==:1. ' -' ..I~ 
SAO,SBHE# i-, ---"'; X .... ; -------+--------+-------+----:"'IL...,; 

, Ct234 

10W# 
10R# 

IOCS16# 

ZEROWS# 

10CHRDY 

SD[15:0] 
(WRITE) 

240814-15 

Figure 3.5.21. ISA Bus 16-Bit I/O Read/Write Standard ISA Bus Cycles (3 SYSCLKs) 
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intel® Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

To T. I Ts 

ISACLK2 ~ 
SYSClK I 

BALE 

SA[19"] 

SAO, SBH[# 

IOW# 
IOR# 

IOCS16# 

ZEROWS# 

IOCHRDY 

SD[15,O] 
(READ) 

SD[15,0] 
(WRITE) 

~ __ -T~_t2J2I ;Ct222~+-__ ~~ __ -+ ____ -r ____ +-____ ~ __ -+ ____ ~ ____ ~ ____ t-__ ~ ____ -+ ____ ~,~~ 
;=:=:;:Ct~;2=5::::~ , Ct227: ~, 

X: ~ 
I I I I 

9: :: 5b 
:;:FCt235 : : : : 
~$ 

, " , I I , I I 

:Ct241 : : : : 

, 
I Ct251a 

I ,Ctz4a ' I I I :Ct24B • I 

: ~'~: ____ -+ ____ ~ ____ +-__ ~ ____ -+ ____ ~ ____ +-____ ~ __ -+ ____ -r __ Ct~2'~7~, :,~ ',Ct249 
I,', 

~/t/~~:----+---~----+----+----~ ___ ~-4----+----+-----r-____ ~ 
I : Ct250 I I I 

240814-16 

Figure 3.5.22. ISA Bus 16-Bit I/O Read/Write with 10CHRDY De-Asserted (Added Wait States) 
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intel® Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

ISACLK2 

SYSCLK 

BALE' , , L.....U:\' , 
, , : ~---~---~~---~---~-+~I~I~~---~---~~---~---~~---~---~~­, 

SAO-16 , 
BHE# 

IOR# a: 
ZEROWS# 

10CHRDY M% , , , , , 

i0t-r ' , , , , 

;-""'\:, " I n:7\..!..r., SD(O-7) ;.....J,)-. ___ ..-....--i---.-..-........ \q.J ;-' j-..--,....._ ...... -.-............ -...-{ 

INTR. NMI 
~~-+ ___ ~+-~~-+-~~I~Ir-~-+-~~\~~: ___ -+-~~~ 

, 
TEOC1 TEOC 

240814-17 

Figure 3.5.23. ISA Bus Interrupt Acknowledge Bus Cycle 
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infel~ Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

ISACLK2 

SYSCLK 

HRQ 

BALE 

HLOA 

D~A8/16# 

SAl 19-17) 

~E~R# 

hlEMW# 

IOR# 

IOW# 

, Ct201 ~i 
~ , 

, 

Th Th Th Th Th 

, 
--.; ~ Ct261' I Ct262 :-: 

~~t:-----+,----~,----~~----~----T---~Irl~:----~----~~~,-~------~----~ ____ ~ __ __ 
.....; CT282 Ct283 .---"; 

I I I B : " "'' ....... ____ _ --------~----r'J/. I I '-

~~ ~~ 
________ ~----riJ/.r--------~--C-t2-6-5~:-----T--~lrIT:----~----~------~,-,-C-t2-6-5T-----~'---~'-...... -----

-------f-----t: ____ ...... ____ ~' ..... ~ I :--' 

, Ct2B5 '!-'----!i----~ ..... __Slrl-----_!_----+----...... ' I ' 
~ ~~~ 

------~----!~x~i::~~:::::JFILO~AIT::::::j::~!tlti::::::~Fl~oA[T::::::j:::::±::::::::::±ix::: 

=~~:t:! ~' ' Irrl :,' :=!mrm:==t=::::=::±::=::±' : : >1< LA{19:17) SS-+- lA(19:17) : x:= 
I ~Ct2861 ===t=:::p!' " , \I ':, ' : x:: : FLOAT II . flOAT : x:= 
I I I I 

-------f-----+--! >< ,FLOAT !l ! flOAT ! x:= 
........; Ct2;3 I ---.J ~ Ct287 

====~==t! ~x:t=:t:==:;:IlFL;2O~AT~~==t:~B : fLOAT I : *== 
I I I : : 

_______ ..... ____ .L.[ ""'><; fLOAT H : flOAT I : *= 
I I I I I 

==::::t==t:! ~ flOAT B i flOAT i >F 
=~===~!::)x; FLOAT B! FLOAT ! >k::::: 

240814-18 

Figure 3.5.24. ISA Bus Controller DMA Cycles 
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intel. Intel386™ SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

BALE 

, 
.Ct224 I I I 1 

LA[23: 17] 
r-______ ~------~---------~I I I I I I 

-..,J~' , , , , 

...... ---i.,_--l..._...J..J WI!;I 11//////)/1/// !lfiJ//(//), 
I Ct225 I I 

.. '_. ______ ~, ___ -"?~,','---------+-------~------~---------+-------~-------4 SA[19:1] I .x,. , 
'Ct228 ' 

F1~!-------------------------SAO,SBHE# 

, 
, Ct232 

HALT# Io' __ ...,j, __ ...... pq : 

Figure 3.5.24a. ISA Bus HALT Cycles 
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intet Intel386TM SL SuperSet 

3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 

T, 

ISACLK2 

SYSCLK I 

Ct261 : , 

, rt::~:---------~------~------"------~---------~~i~~------"~ 
HRQ 'J I 

H a , ' 
I Ct267 , 

, 
:~ 
:, I r~----------------~-----------~--------~i~~--------~ REFREQ --.J 

is , C 
BALE 

HLOA 

SBHE#, 
SA(16:0) 

SAC 19: 17) 

LA(23:17) 

SO(15:0) 

MEMR# 
MEMW# 

10R# 
IOW# I 

, 
I Ct282 

H 
: Ct263 

H a , 
I Ct285 

t1 
: Ct285 

S 

9 
I Ct233 

, 
II 

H 

FLOAT :: i FLOAT 

FLOAT :: : ' FLOAT , 

FLOAT :: FLOAT 

FLOAT 
H 

FLOAT 
H 

:: 
, 

FLOAT i FLOAT 

, 

Figure 3.5.25. ISA Bus Controller Refresh Cycle 
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l( , 
Ct264 

tJ 
I Ct264 

S 
R , 
I Ct26 4-

S 
, , 

9 
~ Ct287 
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Intel386TM SL SuperSet 

3.5 Intel386TM SL CPU (Low-Voltage) Timing Diagrams (Continued) 

ISACLK2 
(16 MH,) 

SY$CLK 
(8 MH,) 

HRQ 

HLDA 

BALE 

MASTER# 

SBHE#, 
SAC 16-0) 

LA(23-17) 

SA(19-17) 

50(15-0) 

CMD# 

TI or Tc Th Th Th 

---1: : Ct263 
'-l :.-; 

Ct~61 : I'r-----+------..;.. 
--l--' ....... I 

, i 
---~--~,~., , 

: Ct282 ~ ;-: Ct266 

I: \ : 
: Ct285 :-; ,'-;": -------'-

, ~' Float' j;--; : : r-------:------'---..;.,.. 
: Ct285 :-i : ,: 

I Float I ~ : i >-------~------ '-T-
I Ct285 ""'; I I 

'! ' ;~ : : r --~o~t ___ : __ - ---"""'---.l... 
I I L I 

---...... -.. i-)--!'::a;' - - ~ - - - -- - -- ~ -
: CtZ33 :-: I 

i i \!. }'~o~t _ ./I"---i-------.;... 

240814-J1 

Entering External Master Mode 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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3.5 Intel386TM SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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3.6 Power Sequencing Specifications 

Since the low-voltage CPU is powered by two differ­
ent supply voltages, 5.0V and 3.3V, proper sequenc­
ing of ramping up and down the voltage signals is 
necessary to ensure functional reliability of the chip. 
In Table 3.6-1, power sequencing parameters are 

3.6.1 A.C. SPECIFICATIONS 

given as guidelines for system designers to follow 
when designing power supply circuitry. Waveforms 
that indicate all of the timing specifications are 
shown in Figures 3.6.1, 3.6.2 and 3.6.3. 

Table 3.6-1. Power Sequencing Timing Specifications 

Symbol Parameter Min Max Unit Derating Figure Notes 

t3 PWRGOOD Turn on Delay from 50 ms 3.6.1 
3.0V of VCC3.3V AND 4.5V of 
V CC5V when Both V CCs are 
Ramping Up 

t5 PWRGOOD Inactive Setup Time 10 ms 3.6.1 1 
to 3.0V of VCC3.3V AND 4.5V 
of V CC5V when Both V CCs are 
Removed 

t7 PWRGOOD Hold from 5 ns 3.6.1 
SUS_STAT# Active 

t8 CPURESET Active Pulse and 50 ms 3.6.1 
RESETDRV Active Pulse 

t9 CPU RESET Active Hold from 3 ns 3.6.1 
PWRGOOD Active 

t10 EFI & ISACLK2 Stable from 40 ms 3.6.1 
3.0V of VCC3.3V AND 4.5V of 
VCC5V 

t10a EFI & ISACLK2 Stable Hold 46 Ils 3.6.2 4 
from SUS_STAT # Active 

NOTES: 
1. This depends on System Initialization via RESETDRV (e.g., IDE HD park) during Power Down. It may be reduced to 10 J.Ls 
if a System Initialization is not required during Power Down. 
4. EFI & ISACLK2 must hold stable until CPU enters into Suspend Refresh Mode (either RTC or Self Refresh). 
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3.6 Power Sequencing Specifications (Continued) 

Table 3.6-1. Power Sequencing Timing Specifications (Continued) 

Symbol Parameter Min Max Unit Derating Figure Notes 

t11a Vccsv Ramp to 4.5V from 75 ms 3.6.1 
Inactive SUS_STAT# 

t11b VCC3.3V Ramp to 3.0V from 75 ms 3.6.1 
Inactive SUS_STAT# 

t11c VCC3.3V Turn ON Delay from 0 /Ls 3.6.1 
Inactive SUS_STAT# 

t11d VCCSV Turn ON Delay from 0 /Ls 3.6.1 
Inactive SUS_STAT# 

t11e VCC3.3V Turn OFF Delay from 0 /Ls 3.6.1 
Active SUS_STAT # 

t11f VCC3.3V Turn OFF Delay from 0 /Ls 3.6.1 
Active SUS_STAT # 

t11g VCC3.3V = 3V Lag from 0 ms 
Vccsv = 4.5V 

t12 CPU 5V, SLiO 5V Power 100 ns 3.6.2 2,3 
Ramping Delay from 3.0V to 5V 

t13 CPU 5V, SLiO 5V Power 100 ns 3.6.2 2,3 
Drooping in Delay from 5V to 3.0V 

t20 CPURESET Active Delay from 125 125 ms 3.6.2 
SUS_STAT# Inactive 

t21 CPURESET Pulse Width Resume 90 90 /Ls 3.6.2 
from 5V or 3.3V Suspend 

t22 RESETDRV Delay from 30 30 /Ls 3.6.2 
CPURESET 

t23 EFI & ISACLK2 Stable before 10 /Ls 3.6.1 
PWRGOOD Active 

t23a EFI & ISACLK2 Stable before 10 /Ls 3.6.2 
CPURESET Active 

NOTES: 
2. All SV signals should not exceed O.3V above voltage of Vcc SV pins when the system is entering 3.3V suspend (VCC5V 
pins are drooping down from S.OV to 3.3V) or when the system is in 3.3V Suspend mode (3.0V < VCC5V pins < 3.6V) or 
when the system is exiting 3.3V-suspend. (VCC5V pins are ramping up from 3.3V to S.OV.) 
3. During 3.3V Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2 and SUS_STAT# are 
disabled by the CPU and all outputs except DRAM suspend control signals are held high, held low, or tristated. 
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3.6 Power Sequencing Specifications (Continued) 

3.6.2 TIMING DIAGRAMS . 
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3.6 Power Sequencing Specifications (Continued) 
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3.6 Power Sequencing Specifications (Continued) 
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3.7 Capacitive Derating Information 

In the A.C. timing tables presented in Section 3.4, all 
max and min timings are tested at a load of 50 pF. 
All max timings are specified at the maximum load 
condition for the pin and all min timings are specified 
for the minimum load conditions for the pin. 

If the load on a pin falls within the range of the min 
and max capacitance specified, no derating calcula­
tions need to be done for synchronous timings. If a 
lighter or heavier capacitive load is connected to any 
pin, signal delay will change. To allow the system 
designer to account for such loading differences in a 
system, a family of capacitive derating curves are 
provided in this section. 

The derating curves are divided into four groups­
Fast rise, fast fall, slow rise and slow fall curves. 
Each group has one curve for the buffer type associ­
ated with the pin corresponding to a signal. Depend­
ing upon the parameter for which the timing is being 
specified, curves of different groups should be used 
to derate the specification. The group to be used is 
given in the column "Derating" associated with each 
specification. The nomenclature used in this column 
is as follows: FR = Fast Rise, SR = Slow Rise, FF 
= Fast Fall, SF = Slow Fall. The curve correspond­
ing to the signal in question may be found from the 
"Derating curve" column of the pin assignment table 
in Section 2. 

In the case of output timing specifications, two group 
notations appear in the "Derating" column. The first 
of these corresponds to the reference signal and the 
second corresponds to the target signal. 

When a specification is made about a bus or the 
specification is valid for both rise and fall times, only 
the type of derating is specified. For instance, F = 
Fast curve, S = Slow curve. Either the rise or the 
fall time derating may be used. To make a conserva­
tion calculation, use the smaller derating value 
among rise and fall for fast curves and the larger 
derating value for the slow curves. 

When a specification has both a min and a max time, 
the derating curves for the min and the max times 
are separated by a semi-colon. 

If loading conditions are not specified in the notes 
column, the timing parameter is specified for the 
worst case loading possible. 

The rationale in the assignment of derating curves to 
specifications is as follows. 

1. For synchronous (Clock related) specifications, all 
maximum timings are derated from slow curves. 
This is the worst case situation. 
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2. For synchronous (Clock related) specifications, all 
minimum timings are derated from fast curves. 
The reasoning here is that fast parts cause the 
worst case for minimum timings since the signal 
transition occurs earlier than for slow parts. Since 
these fast parts have fast buffers, the fast derat­
ing curves are used. 

3. For output to output timings, the derating curve to 
be chosen depends on a combination of internal 
delays and buffer delays in fast and slow parts. 
From an analysis of the worst case situation, ap­
propriate curves are selected for the system de­
signer. 

To use the derating curves, follow the procedure 
outlined here. 

1. From the "Derating" column of A.C. timing table 
in Section 6, find the group of curves that must be 
used for a particular specification. 

2. From the Pin assignment chart in Section 2, find 
the letter corresponding to the signal(s) under 
consideration from the column "Derating Curve". 

3. In this section, find the derating curve of the cor­
rect group and letter. 

4. Calculate the capacitive loading on the signal(s) 
under consideration. 

5. Find this load pOint on the capacitive load axis of 
the derating curve. 

6. Project a vertical line to the derating curve from 
the load point and draw a horizontal line and from 
the point the vertical line intersects the curve. 

7. Estimate the amount of time from the Nominal 
point to the pOint where the horizontal line meets 
the delay axis. This is the derating value for the 
signal under consideration. 

8. If the point where the horizontal meets the delay 
axis is above the nominal value, then 

If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be subtracted from the timing spec­
ification. 

If the signal under consideration is the target sig­
nal (in all timings) the derating value should be 
added to the timing specification. 

9. If the point where the horizontal meets the delay 
axis is below the nominal value, then 

If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be added to the timing specification. 

If the signal under consideration is the target sig­
nal (in all timings) the derating value should be 
subtracted from the timing specification. 



intel~ Intel386™ SL SuperSet 

In some output to output specifications, the loads 
are not at the nominal points for the curves speci­
fied. The loads at which the specifications are made 
are indicated in the notes column. The same proce­
dure as above may be used for derating except that 
a nominal pOint corresponding to the load specified 
must first be found on the curve specified. 

181 

0 

.5 
>. 

" "i c 

nom+10 

nom+5 

nom . 

nom-S 

nom-l0 

nom-15 

0 load 1 50 load 2 

Capacitive Load CpF) 

240814-K8 

Using the Capacitive Derating Curves 



infel .. Intel386™ SL SuperSet 

Intel386TM SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-5V Signals 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-5V Signals (Continued) 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-5V Signals (Continued) 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals (Continued) 
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Figure 3.7.8b 
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Intel386TM SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals (Continued) 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals (Continued) 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals (Continued) 
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Intel386™ SL CPU Minimum Derating Curves 
in FlexibleVoltage Mode-5V Signals 
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Intel386™ SL CPU Minimum Derating Curves 
in FlexibleVoltage Mode-5V Signals (Continued) 
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Intel386™ SL CPU Minimum Derating Curves 
in FlexibleVoltage Mode-5V Signals (Continued) 
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Intel386™ SL CPU Minimum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals 
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Intel386™ SL CPU Minimum Derating Curves 
in FlexibleVoltage Mode-3.3V Signals (Continued) 
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4.0 82360SL 1/0 

4.1 Pin Assignments and Signal 
Characteristics 

mnemonics. In addition to the package pin out dia­
grams, two tables are provided for easy location of 
signals. The table lists the 82360SL package device 
pinouts in the 196 lead JEDEC Plastic Quad Flat 
Package (PQFP). The table also includes additional 
information for the signals and associated pin num-

Section 4.1 provides information for the 82360SL bers. A brief explanation of each column of the table 
1/0 pin assignment with respect to the signal is given in Table 4.1-1. 

Table 4.1-1. Description of the Columns of Tables 4.1-2 

PQFP This column lists the pin numbers of the Intel386 SL CPU and the 82360SL in a 
Plastic Quad Flat Package. 

Signal Name This column lists the signal name associated with the package pins. 

Type Indicates whether the pin is an Input (I), an Output (0) or an Input-Output (10). 

Term Specifies the internal terminator on the pin. This could be an internal pull-up or pull-
down resistor value or a hold circuit. Pull-up (PU) or Pull-down (PD) is indicated in the 
Term column.(2) 

Drive Specifies the drive current IOl (Current Output Logic Low) and IOH (Current Output 
Logic High) in milli-Amperes (mA) for output (0), and bi-directional (10), pins. 

Load This column lists the maximum specified capacitive load which the buffer can directly 
drive in pico-Farads (pF) for each signal. This is specified for output and input-output 
pins only. 

Susp. This column specifies the state of the pin during a suspend operation. Input signals 
have the representation Tri. This indicates that the input is internally isolated and that 
the internal termination on the pin is tri-stated or disabled. The additional output 
buffer abbreviations are explained below. 

Tri - Tristated 
Actv - Active (Active input signals must be held at valid logic levels) 
0 - held low 
1 - held high 
Hold - held at last state 

ONCE This column specifies the state of the pin when the ONCE# (On Circuit Emulator) pin 
is asserted, allowing in-circuit testing while the device is still populated on the logic 
board. 

Tri - Floats 
Actv - Active 
0 - held low 
1 - held high 
Hold - held at last state 

Derating This column specifies which derating curve(l) is used for each output buffer 
Curve associated with the pin. 

NOTE: 
1. For more information on derating curves and how to use them, see Section 4.6 (Capacitive Derating Information). 
2. Typical resistor values are given as guidelines only. Not tested. 
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Figure 4.1.1. Pin Assignments for the 82360SL in a 196-Lead Plastic Quad Flat Package 
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Table 4.1-2. 82360SL Pin Characteristics 

Signal Name PQFPPin # Type Term 
Drive Load 

Susp ONCE 
Derating 

IOL,IOH Min, Max Curve 

A20GATE B135 0 12,2 20,50 Tri Tri B-7 

AEN B37 0 24,4 50,240 Tri Tri B-4 

BALE B97 I Tri Tri 

BATTDEAD# B188 I Actv Tri 

BATTLOW# B187 I Actv Tri 

BATTWARN# B189 I 60K PU Tri Tri 

C8042CS# B57 0 12,2 20,50 Tri Tri B-7 

COMACTS# B117 I 60KPU Tri Tri 

COMADCD# B109 I 60K PU Tri Tri 

COMADSR# B110 I 60KPU Tri Tri 

COMADTR# B119 0 12,2 20,50 Tri Tri B-7 

COMARI# B118 I 60K PU Actv(1) Tri 

COMARTS# B112 0 12,2 20,50 Tri Tri B-7 

COMARXD B113 I 20KPD Tri Tri 

COMATXD B111 0 12,2 20,50 Tri Tri B-7 

COMBCTS# B125 I 60KPU Tri Tri 

COMBDCD# B120 I 60KPU Tri Tri 

COMBDSR# B121 I 60KPU Tri Tri 

COMBDTR# B127 0 12,2 20,50 Tri Tri B-7 

COMBRI# B126 I 60KPU Actv(1) Tri 

COMBRTS# B123 0 12,2 20,50 Tri Tri B-7 

COMBRXD B124 I 20KPD Tri Tri 

COMBTXD B122 0 12,2 20,50 Tri Tri B-7 

COMX1 B82 I Tri Tri 

COMX2 B84 0 1 1 B-7 

CPURESET B141 0 12,2 20,50 Actv Tri B-7 

CX1 B66 I Tri Tri 

CX2 B68 0 1 1 B-7 

DACKO# B79 0 12,2 20,50 Tri Tri B-7 

DACK1# B44 0 12,2 20,50 Tri Tri B-7 

DACK2# B59 0 12,2 20,50 Tri Tri B-7 

DACK3# B42 0 12,2 20,50 Tri Tri B-7 

DACK5# B87 0 12,2 20,50 Tri Tri B-7 

DACK6# B89 0 12,2 20,50 Tri Tri B-7 

DACK7# B91 0 12,2 20,50 Tri Tri B-7 

NOTE: 
1. These pins can be programmed to remain isolated dUring suspend. 
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Table 4.1-2. 82360SL Pin Characteristics (Continued) 

Signal Name PQFPPin # Type Term 
Drive Load 

Susp ONCE 
Derating 

IOL,loH Min, Max Curve 

DMA8/16# 8136 0 12,2 20,50 Tri Tri 8-7 

DRQO 885 I 20KPD Tri Tri 

DRQ1 845 I 20KPD Tri Tri 

DRQ2 8194 I 20KPD Tri Tri 

DRQ3 843 I 20KPD Tri Tri 

DRQ5 888 I 20KPD Tri Tri 

DRQ6 890 I 20KPD Tri Tri 

DRQ7 892 I 20KPD Tri Tri 

ERROR# 8149 I 60KPU Tri Tri 

EXTRTCRW# 8166 0 60KPU 12,2 20,50 1 Tri 8·7 

EXTRTCAS 8168 0 20KPD 12,2 20,50 0 Tri 8-7 

EXTRTCDS 8167 0 60KPU 12,2 20,50 1 Tri 8-7 

EXTSMI# 8186 I 60KPU Tri Tri 

FLPCS# 896 0 12,2 20,50 Tri Tri 8-7 

HALT# 8133 I 60KPU Tri Tri 

HD7 8101 10 60KPU 24,4 20,100 Tri Tri 8-3 

HDCSO# 8103 0 12,2 20,50 Tri Tri 8·7 

HDCS1# 8102 0 12,2 20,50 Tri Tri 8-7 

HDENH# 8183 0 12,2 20,50 Tri Tri 8-7 

HDENL# 8184 0 12,2 20,50 Tri Tri 8-7 

HLDA 8137 I 20KPD Tri Tri 

HRQ 8138 0 12,2 20,50 Tri Tri 8·7 

IMUXO 8171 I 20KPD Tri Tri 

INTA# 8134 I 60KPU Tri Tri 

INTR 8139 0 12,2 20,50 Tri Tri 8-7 

10CHCK# 8193 I 4.7K PU Tri Tri 

10CHRDY 836 100D 24,4 20,240 Tri Tri 8-8 

IOCS16# 8192 I Tri 

10R# 841 10 24,4 50,240 Tri Tri 8-2 

10W# 840 10 24,4 50,240 Tri Tri 8·2 

IRQ1 861 I 10K PU Tri Tri 

IRQ3 854 I 10K PU Tri Tri 

IRQ4 853 I 10K PU Tri Tri 

IRQ5 852 I 10K PU Tri Tri 

IRQ6 851 I 10KPU Tri Tri 

IRQ7 848 I 10K PU Tri Tri 
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Table 4.1-2. 82360SL Pin Characteristics (Continued) 

Signal Name PQFP Pin # Type Term 
Drive Load 

Susp ONCE 
Derating 

IOL,IOH Min, Max Curve 

IRQ8# 8170 I 20K PO Actv Tri 

IRQ9 8100 I 10K PU Tri Tri 

IRQ10 874 I 10K PU Tri Tri 

IRQ11 875 I 10K PU Tri Tri 

IRQ12 876 I 10K PU Tri Tri 

IRQ14 878 I 10K PU Tri Tri 

IRQ15 877 I 10K PU Tri Tri 

K80A20 856 I 60KPU Tri Tri 

K80CLK 855 0 12,2 20, 50 Tri Tri 8-7 

LA17 873 10 24,4 50,240 Tri Tri 8-1 

LA18 872 10 24,4 50,240 Tri Tri 8-1 

LA19 871 10 24,4 50,240 Tri Tri 8-1 

LA20 870 10 24,4 50,240 Tri Tri 8-1 

LA21 869 10 24,4 50,240 Tri Tri 8-1 

LA22 864 10 24,4 50,240 Tri Tri 8-1 

LA23 863 10 24,4 50,240 Tri Tri 8-1 

LPTACK# 8150 I 60KPU Tri Tri 

LPTAFO# 8144 000(1) 4.7K PU 12 20,100 Tri Tri 8-6 

LPT8USY 8151 I 20KPU Tri Tri 

LPTOO 8145 10 20K PO 8,2 20,100 Tri Tri 8-5 

LPT01 8154 10 20KPO 8,2 20,100 Tri Tri 8-5 

LPT02 8156 10 20K PO 8,2 20,100 Tri Tri 8-5 

LPT03 8158 10 20KPO 8,2 20,100 Tri Tri 8-5 

LPT04 8159 10 20KPO 8,2 20, 100 Tri Tri 8-5 

LPT05 8160 10 20K PO 8,2 20,100 Tri Tri 8-5 

LPT06 8161 10 20KPO 8,2 20,100 Tri Tri 8-5 

LPT07 8162 10 20KPO 8,2 20, 100 Tri Tri 8-5 

LPTOIR 8164 000(1) 4.7K PU 12 20,100 Tri Tri 8-6 

LPTERROR# 8146 I 60KPU Tri Tri 

LPTINIT# 8155 000(1) 4.7K PU 12 20, 100 Tri Tri 8-6 

LPTPE 8152 I 20KPO Tri Tri 

LPTSLCT 8153 I 20KPO Tri Tri 

LPTSLCTIN# 8157 000(1) 4.7K PU 12 20, 100 Tri Tri 8-6 

LPTSTR08E# 8143 000(1) 4.7K PU 12 20, 100 Tri Tri 8-6 

NOTE: 
1. These outputs become CMOS drivers when bit 7 of the FPP _CNTL register is set. 

199 



int'et Intel386TM SL SuperSet 

Table 4.1-2. 82360SL Pin Characteristics (Continued) 

Signal Name PQFPPin # Type Term 
Drive Load 

Susp ONCE 
Derating 

IOL,IOH Min, Max Curve 

MASTER # 895 I Tri Tri 

MEMR# 880 10 24,4 20,240 Tri Tri 8·2 

MEMW# 886 10 24,4 20,240 Tri Tri 8-2 

NC 82 

NMI 8140 0 12,2 20,50 Tri Tri 8-7 

ONCE# 8195 I 60KPU Tri Actv 

OSC 8115 0 24 50,240 Tri Tri 8-4 

PERR# 8142 I 60KPU Tri Tri 

PWRGOOD 8191 I Actv Tri 

RC# 858 I 60KPU Tri Tri 

REFREQ 8128 0 12,2 20,50 Actv Tri 8-7 

REFRESH# 846 100D 1.2K PU 8 50,240 Tri Tri 8-4 

RESETDRV 8107 0 24 50,240 Tri Tri 8-4 

RTCEN# 8175 I Actv Tri 

RTCRESET# 8169 I Actv Tri 

RTCVCC 8177 

RTCX1 8178 I Actv Tri 

RTCX2 8176 0 Actv 1 8-7 

Reserved 8173 

SAO 833 10 24,4 50,240 Tri Tri 8-1 

SA1 831 10 24,4 50,240 Tri Tri 8-1 

SA2 830 10 24,4 50,240 Tri Tri 8-1 

SA3 829 10 24,4 50,240 Tri Tri 8-1 

SA4 828 10 24,4 50,240 Tri Tri 8-1 

SA5 827 10 24,4 50,240 Tri Tri 8-1 

SA6 826 10 24,4 50,240 Tri Tri 8-1 

SA7 825 10 24,4 50,240 Tri Tri 8-1 

SA8 824 10 24,4 50,240 Tri Tri 8-1 

SA9 823 10 24,4 50,240 Tri Tri 8-1 

SA10 822 10 24,4 50,240 Tri Tri 8-1 

SA11 821 10 24,4 50,240 Tri Tri 8-1 

SA12 820 10 24,4 50,240 Tri Tri 8-1 

SA13 819 10 24,4 50,240 Tri Tri 8-1 
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Table 4.1-2. 82360SL Pin Characteristics (Continued) 

Signal Name PQFPPin # Type Term 
Drive 

IOL,IOH 

SA14 B17 10 24,4 

SA15 B15 10 24,4 

SA16 B14 10 24,4 

SBHE# B62 0 24,4 

SOO B13 10 24,4 

S01 B12 10 24,4 

S02 B11 10 24,4 

S03 B10 10 24.4 

S04 B9 10 24,4 

S05 B8 10 24,4 

S06 B7 10 24,4 

S07 B6 10 24,4 

SMEMR # ILOMEM # B39 0 60KPU 24,4 

SMEMW# B38 0 60KPU 24,4 

SMI# B129 0 12,2 

SMOUTO B93 0 12,2 

SMOUT1 B94 0 12,2 

SMOUT2 B104 0 12,2 

SMOUT3 B105 0 12,2 

SMOUT4 B106 0 12,2 

SMOUT5 B108 0 12,2 

SMRAMCS# B180 I 60KPU 

SPKR B182 0 12,2 

SRBTN# B190 I 

STPCLK# B131 0 12,2 

SUS_STAT # B185 0 12,2 

SYSCLK B47 I 

TC B60 0 24,4 

TIM2CLK2 B172 I 20KPO 

TIM20UT2 B174 0 12,2 

X07 B5 10 60KPU 24,4 

XOEN# B3 0 12,2 

XOIR B4 0 12,2 

ZEROWS# B35 000 24,4 
Power Pins 
Vee : B001, B018, B034, B050, B067, B083, B099, Bl16, B132, B148, B165, B181 
Vss : B016, B032, B049, B065, B081, B098, Bl14, B130, B147, B163, B179, B196 

201 

Load 
Susp 

Min, Max 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

50,240 Tri 

20,50 Tri 

20,50 Tri 

20,50 Tri 

20,50 Tri 

20,50 Tri 

20,50 Tri 

20,50 Tri 

Tri 

20,50 Tri 

Actv 

20,50 Tri 

20,50 Actv 

Tri 

50,240 Tri 

Tri 

20,50 Tri 

20,100 Tri 

20,50 Tri 

20,50 Tri 

50,240 Tri 

ONCE 
Derating 

Curve 

Tri B·1 

Tri B·1 

Tri B·1 

Tri B·4 

Tr.i B-2 

Tri B-2 

Tri B-2 

Tri B-2 

Tri B-2 

Tri B-2 

Tri, B-2 

Tri B-2 

Tri B-4 

Tri . B-4 

Tri IF 

Tri' , . B-7 

' Tri B-7 

Tri ' B-7 

Tri B-7 

Tri B-7 

Tri B-7 

Tri 

Tri B-7 

Tri 

Tri B-7 

Tri B-7 

Tri 

Tri B-4 

Tri 

Tri B-7 

Tri B-3 

Tri B-7 

Tri B-7 

Tri B-4 
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4.2 Signal Descriptions 

82360SL ISA Peripheral 110 
The following table provides a brief description of the signals of the 82360SL 1/0. Signal names which end 
with the character" #" indicate that the corresponding signal is low true when active. 

Symbol Name and Function 

A20GATE A20 Gate (direct to CPU): This active HIGH output signal allows the Intel386TM SL CPU 
to pass A20 on the system address bus. When this signal is LOW, A20 is masked to allow 
emulation of an 8086. 

AEN Address ENabled (lSA-bus signal): This active HIGH output indicates a DMA access or 
refresh. The 82360SL drives this signal high to signify a valid DMA address. It is used by 
bus slaves to decode I/O ports. All ports must be decoded for AEN low. There are no 
DMA cycles to addressed I/O ports. 

BALE Buffered Address Latch Enable (ISA-bus signal): This active HIGH input to the 
82360SL is driven by the Intel386™ SL CPU during standard ISA bus cycles. During ISA 
bus memory and I/O cycles BALE is used to indicate valid addresses at the start of a bus 
cycle. SA[19:0) are valid on the falling edge and LA[23:17) are valid while BALE is high. 
BALE is is also driven high by the Intel386™ SL CPU and remains high during DMA, 
REFRESH and Master cycles. 

BATTDEAD# BATTery DEAD: This signal acts as a reset to the state machines connected to 
RTCVCC. This signal must be connected to an RC combination which will allow it to meet 
the AC specification It 250. 

BATT LOW # BATTery LOW: This active LOW input indicates that the battery power is low. 
BATTLOW # is typically driven by a D.C. to D.C. power converter associated with the 
battery power supply. A thermal power monitor indicates that the main battery power is 
dropping below the adequate charge level to sustain operation. If this signal is asserted 
LOW a SMI request will be generated. The feature is enabled via S/W control. The signal 
will also prevent a resume operation if asserted LOW. 

BATTWARN# BATTery WARNing: This active LOW input indicates the battery has minimal charge left 
(eg. one half an hour of full power use remaining). It is used to generate a battery low 
warning tone. 

C8042CS# Keyboard controller Chip Select: This active LOW output is driven when there is an I/O 
read or write to the Keyboard Controller Ports 60 or 64 hex. 

COM(A,B)CTS# Clear To Send: This active LOW input indicates to the Serial Port Controller for COMA or 
COMB that a serial device is clear to accept data. This signal is typically used for a 
modem control function. A change in the state of this signal generates a modem status 
interrupt. The modem or data set asserts this signal when it is ready to accept data for 
transmission. 

COM(A,B)DCD# Data Carrier Detect: This active LOW input indicates that the Serial Port Controller 
COMA or COMB has detected a data carrier from the data set of a serial device. Typically 
this signal is from a modem. 

COM(A,B)DSR# Data Set Ready: This active LOW input signal is used by the modem or data set to 
indicate that the modem or data set is ready to establish the communication link and 
transfer data with the Serial Port Controller. 

COM(A,B)DTR # Data Terminal Ready: This active LOW output signal informs the modem or data set that 
the Serial Port Controller is ready to communicate. 

COM(A,B)RXD Serial data Receive: This input signal is used to receive serial data. Each character can 
consist of from five to eight bits of data with one start bit and one, one and a half or two 
stop bits. The least significant bit is received first. 
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82360SL ISA Peripheral 110 Signal Descriptions (Continued) 

Symbol Name and Function 

COM(A,B)RI# Ring Indicator: This active LOW input signal is used for a modem control function. A 
change in the state (either from high to low or from low to high) of this signal generates a 
modem status interrupt. The modem or data set asserts this signal to indicate that it has 
detected a telephone ring. This will cause the 82360SL to wake the Intel386™ SL CPU 
from a suspended state if modem ring is enabled as a wake-up event. 

COM(A,B)RTS# Request To Send: This active LOW output signal informs the modem or data set that the 
Serial Port Controller is ready to send data. 

COM(A,B)TXD Serial data transmission: This output signal is used to transmit data serially between the 
Serial Port Controller and serial device. Each character can consist of five to eight bits of 
data with one start bit and either one, one and a half, or two stop bits. The least 
significant bit is transmitted first. The control of the format of a character is defined under 
S/W control via the Line Control Register. Please consult the Intel386™ SL 
Microprocessor SuperSet Programmer's Reference Manual for additional information. 
Information regarding the functional timing specifications of transmitted and recieved 
serial data may be found in sections 6 and 7 (A.C. timing specifications and timing 
diagrams). 

COMX1,COMX2 Crystal oscillator input and output pins: The crystal attached to these signals should 
be tuned to 1.8432 Mhz. The on-chip oscillator uses an external crystal and tank circuit to 
generate an internal clock. This clock is used to generate the various baud rates for the 
serial ports. Optionally an external oscillator may be connected to the COMX1 input. 

CPU RESET CPU RESET: This active HIGH output is connected directly to the Intel386TM SL CPU to 
provide a reset of the Intel386™ CPU core. CPU RESET always occurs during a 
PWRGOOD reset. CPURESET may also be generated by RC# from a keyboard 
controller, Fast Reset from 1/0 Port 92 or other programmable Reset, or a resume from 
suspend. 

CX1,CX2 Crystal oscillator input and output pins: The crystal should be tuned to 14.31818 Mhz. 
It is used for the ISA bus signal OSC signal and is internally divided by 12 to clock the 
timer counters. The oscillator input may be directly driven from an external source. 

DACK[7:51, DMA ACKnowledge channel n (ISA bus signal): The 82360SL DMA controller drives 
[3:0] # the respective DMA acknowledge signal low after a device has requested DMA service. 

The corresponding output signal indicates that the DMA channel transfer may begin. 

DMA8/16# DMA 8-bit or 16-bit cycle: This output signal is directly connected to the Intel386™ SL 
CPU. When the signal is HIGH it indicates that the current DMA cycle is 8-bit. When this 
signal is low it indicates that the DMA cycle is using a 16-bit channel. 

DRQ[7:51, DMA ReQuest channel n (ISA bus signal): These input signals are used to request 
[3:0] DMA service from devices residing on the ISA bus. An ISA bus device drives this signal to 

request service from the appropriate DMA channel by asserting this signal high. 

ERROR# MCP ERROR: This signal is an active LOW input to the 82360SL. The math coprocessor 
error signal generates a IRQ13 through the 82360SL. 

EXTSMI# EXTernal System Management Interrupt request: This active low input will generate a 
SMI request if the function is enabled. 

EXTRTCAS EXTernal RTC Address Strobe: This output signal is active HIGH when there is a write 
access to the RTC 1/0 address port and when an external RTC is selected. 

EXTRTCDS EXTernal RTC read Data Strobe: This output signal is active LOW when there is a read 
access to an external RTC 1/0 data port and when an external RTC is selected. 

EXTRTCRW# EXTernal RTC (Real Time Clock) Read/Write: This output signal is active LOW when 
there is a write access to an external RTC 1/0 data port and when an external RTC is 
selected. 
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82360SL ISA Peripheral 1/0 Signal Descriptions (Continued) 

Symbol Name and Function 

FLPCS# FLoPpy Chip Select: This LOW true output signal is the chip select for the floppy disk 
controller 1/0 ports 03FO-03F5 and 3F7 hex. 

HALT# HALT: This LOW true input signal is driven by the Intel386 SL CPU and indicates when 
the CPU has executed a HL T instruction (address = 2) or is in a shutdown condition 
(address = 0). 

HD7 HD-bus Data bit HD7: The bi-directional System Data Bit 7 is controlled separately for 
the Integrated Drive Electronics (I.D.E.) hard disk drive and floppy disk drive. This is 
provided to accommodate the I/O address 3F7 hex which is split between the floppy disk 
drive controller and i.D.E. hard disk. Data transfer between storage peripherals 
connected to the I.D.E. Hard Disk and Floppy Disk and the 82360SL are on separate 
busses. Data bit 7 has to be separated from data bits [6:0]. The 82360SL controls and 
buffers data bit 7 seperately. 

HDCS[1:0j# Hard Disk Chip Select: These LOW true output signals are the I.D.E. hard disk drive chip 
selects decoded from the 1/0 address ports 01 FO-01 F7h (HDCSO#) and 03F6-03F7h 
(HDCS1 #). 

HDEN(H,L)# Hard Disk buffer ENable: These LOW true output signals control the i.D.E. hard disk 
data buffers, high and low bytes. 

HLDA HoLD Acknowledge (direct to CPU): This HIGH true input signal indicates that the 
Intel386 SL CPU has released the ISA bus for refresh, DMA or master cycles. 

HRQ Hold ReQuest (direct to CPU): This active HIGH output signal indicates a request to the 
Intel386 SL CPU to release the ISA bus when the 82360SL requests the bus for ISA bus 
style refresh, DMA or master mode cycles. 

IMUXO This pin is multiplexed. It can be used as Timer 2 gate 2 input or an external audio input. 

INTA# INTerrupt Acknowledge (direct to CPU): This active LOW input to the 82360SL 
indicates that the Intel386 SL CPU has recognized an interrupt and will initiate an 
interrupt acknowledge bus cycle. The INTA bus cycle is comprised of two eight-bit I/O 
cycles in which the interrupt vector transferred on the second eight-bit I/O write of the 
INTAcycle. 

INTR INTerrupt Request (direct to CPU): This active HIGH output requests a standard 
maskable interrupt to the Intel386 SL CPU. 

10CHCK# 10 CHannel ChecK (ISA bus signal): This maskable active LOW input is driven by a 
device on the ISA bus typically used to indicate a parity error on the ISA bus. This signal 
is one of the possible sources which may generate an NMi. NMI generation via 10 
Channel Check may be enabled or disabled using PORT 61 (IOCKEN). NMI may be 
masked using the ISA bus compatible NMI control port at 1/0 70 hex bit 7. 

10CHRDY I/O CHannel ReaDY (ISA bus signal): This active HIGH 1/0 signal is used by the 
82360SL DMA controller to extend ISA bus cycles. 10CHRDY is also used to extend bus 
cycles for 1/0 device trapping. Additional wait states extend the bus cycle, allowing for 
start up during Resume mode. The ISA bus is a normally ready bus, an external device 
can extend a DMA cycle or ISA bus cycle by deasserting this signal (driven low). This 
signal is normally high on the ISA bus. 

IOCS16# 16-bit I/O Chip Select (ISA bus signal): This active LOW input signal to the 82360SL is 
used to indicate a 16-bit 1/0 bus cycle. The I.D.E. hard disk high byte buffer enable is 
generated when IOCS16# is driven low during an i.D.E. 16-bit 1/0 access. IOCS16# is 
also an input to the Intel386 SL CPU driven by devices residing on the ISA bus to indicate 
a 16-bit I/O bus cycle. 
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82360SL ISA Peripheral 110 Signal Descriptions (Continued) 

Symbol Name and Function 

10R# 1/0 Read (ISA bus signal): This bi-directional active LOW signal is an input during 
normal accesses to 1/0 ports. When low this signal indicates an 1/0 read. This signal is 
an output from the 82360SL during DMA bus cycles for 1/0 to memory transfers. 

10W# 1/0 Write (ISA bus signal): This bi-directional active LOW signal is an input during 
normal accesses to 1/0 ports. When low this signal indicates and 1/0 write. This signal is 
an output from the 82360SL during DMA bus cycles for memory to 1/0 transfers. 

IRQ[15,14, Interrupt ReQuest n (ISA bus signal): These active HIGH input signals are used to 
12-9,7-3,1] request interrupt service. The interrupt request lines are driven by devices on the ISA bus 

which have a corresponding interrupt service routine associated with the interrupt vector 
and interrupt request. 

IRQ8# Interrupt ReQuest 8: This active LOW signal is used by the external Real Time Clock to 
request interrupt service. 

KBDA20 KeyBoarD A20 gate: This active HIGH input is "ORed" with internal bits to produce 
A20GATE which goes to the Intel386 SL CPU. The bit is connected to port 2, bit 1 of an 
8042 in a standard ISA bus compatible system. 

KBDCLK KeyBoarD ClocK: This output signal is used to drive the clock input to the keyboard 
controller. It is derived from the 8 MHz SYSCLK and can be divided by 1, 2, 4 or stopped. 

LA[23:17] local Address bus (ISA bus signal): These are input Signals to the 82360SL during 
memory transfers (decoding for X-bus buffer controls) and output signals during DMA 
accesses and refresh. The latch able address lines allow access to physical memory on 
the ISA bus to 16 megabytes. 

LPTACK# Line PrinTer ACKnowledge: Active LOW input signal which is part of the parallel port 
data handshake. The line printer asserts this signal to show that data transfer was 
complete and that it is ready for the next transfer. If the interrupt enable bit is set in the 
LPT control register, this signal can be used to generate an interrupt. 

LPTAFD# line Printer Auto line FeeD: This signal is an active LOW output from 82360SL to a 
printer. When asserted, it instructs the printing device to insert a line feed at the end of 
every line. In the Fast parallel port mode, this signal is used as a data strobe. It can be 
used to latch data during write cycles and to enable buffers during read cycles. 

LPTBUSY line PrinTer BUSY: This signal is an active HIGH input to 82360SL. The printer asserts 
this signal when it is not ready to accept further data from 82360SL. In the Fast parallel 
port mode this Signal is active LOW. 

LPTD[7:0] line printer Data bus: These signals are the 8-bit bi-directional data bus for the parallel 
port. In PCI AT mode these signals are output only. The 82360SL also supports a 
bidirectional mode for the PS/2 style parallel port. 

LPTDIR line PrinTer DIRection: This active HIGH output signal is only valid in bidirectional 
mode for data transfer using the parallel port. This signal is LOW in ISA compatible and 
Fast parallel port modes. In the PS/2 expanded mode, this Signal is LOW for writes and 
HIGH for reads. 

LPTERROR# line PrinTer ERROR: This active LOW input signal is driven by a peripheral device to 
flag an error condition. 

LPTINIT# Line PrinTer IniTialize: This active LOW output from 82360SL instructs the peripheral to 
initialize itself. 

LPTPE line PrinTer Paper End: This active HIGH input to 82360SL signals that the printer has 
run out of paper when asserted. 

LPTSLCT line PrinTer SeleCTed: This active HIGH input signal is asserted by the printer to 
confirm that it has been selected. 
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82360SL ISA Peripheral 1/0 Signal Descriptions (Continued) 

Symbol Name and Function 

LPTSLCTIN# Line PrinTer SeLeCT IN: This active LOW output signal is asserted to select the printer 
interfaced to the parallel port. In the Fast parallel port mode, this signal is used as an 
address strobe. It indicates that an access is being made to the port X7Bh. 

LPTSTROBE# Line PrinTer STROBE: This active LOW output signal is used to strobe data into the 
peripheral device. The parallel port controls are read and written through 1/0 registers. In 
the Fast parallel port mode, this signal is used to indicate a write cycle. 

MASTER # ISA bus MASTER (ISA bus signal): This active LOW input signal is used by the 82360 
SL to determine when to go into an external master refresh arbitration mode. In this 
mode, the master controls the REFRESH signal but the 82360SL generates the address, 
the REFREQ# signal, the AEN and command signals. 

MEMR# MEMory cycle Read (ISA bus signal): This bi-directional active LOW signal indicates a 
read cycle anywhere in the 16 Mbyte memory address space. During memory read cycles 
to memory on the ISA bus, this signal is an input into the 82360SL. MEMR # is driven by 
the 82360SL during DMA cycles. 

MEMW# MEMory cycle Write (ISA bus signal): This bi-directional active LOW signal indicates a 
write cycle anywhere in the 16 Mbyte memory address space. During memory write 
cycles to memory on the ISA bus, this signal is an input. MEMW # is an output from the 
82360SL during DMA cycles. 

N/C No Connection: These signals must not be connected to any voltage. The No 
Connection signals must be left floating in order to guarantee proper operation of the 
82360SL and compatibility with future Intel processors. 

NMI Non Maskable Interrupt (direct to CPU): This active HIGH output is directly connected 
to the Intel386 SL CPU. The 82360SL asserts NMI to request the Intel386 SL CPU to 
service a high priority non-maskable interrupt. The low to high transition of this signal is 
recognized by the Intel386 SL CPU. 

ONCE# ON-board Circuit Emulation: This active LOW input pin floats the appropriate outputs of 
the 82360SL as indicated in Section 2 pin assignments. This allows the system to be 
tested with external logic while the 82360SL is still physically populated on the 
motherboard. Note that the ONCE# pin on the 82360SL I/O should not be connected to 
the ONCE# pin on the Intel386 SL CPU. 

OSC OSCillator (ISA bus signal): This is the 14.31818 MHz output signal with a 50% duty 
cycle and is asynchronous to SYSCLK. 

PERR# Parity ERRor (direct from CPU): This active LOW input signal is connected to the 
output of the Intel386 SL CPU. When the Intel386 SL CPU detects a parity error from the 
local DRAM subsystem it drives this signal to the 82360SL. The system memory parity 
error will generate a NMI via the 82360SL when NMI is enabled via 1/0 port 70h bit 7 and 
PERR # is enabled via port 61 h. 

PWRGOOD PoWeR GOOD: This active HIGH input is typically supplied by the power supply. When 
Power good is activated high this indicates that the supply voltage is stable. Power Good 
low is also used to generate System Reset, RESETDRV, and CPU RESET. 

RC# Reset CPU: This active low input is typically driven by the keyboard controller. RC# is 
"ORed" with internal bits to produce a programmable pulse width CPURESET signal. It is 
connected to port 2, bit 0 of an 8042 in a standard ISA bus compatible system. 

REFREQ REFresh REQuest (direct to CPU): This active HIGH output signal is directly connected 
to the Intel386 SL CPU. When Refresh Request is asserted it indicates that the Intel386 
SL CPU should refresh the local DRAM subsystem. 

REFRESH# System REFRESH (ISA bus signal): This active LOW input signal indicates a refresh 
cycle. It is driven for the duration of the cycle. It is an input during master generated 
refresh bus cycles. 
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82360SL ISA Peripheral 1/0 Signal Descriptions (Continued) 

Symbol Name and Function 

RESETORV RESET DRiVe (lSA bus signal): This active HIGH output is the main system cold reset, 
generated from the power supply "power good" signal and by system resume. 

RTCEN# RTC ENable: This active LOW input signal should be strapped to GNO or RTCVCC 
depending on whether an internal or external RTC is used in the system. The 82360SL 
on-chip real time clock and CMOS RAM are enabled by this signal when LOW. 

RTCRESET# Internal RTC RESET input: This active LOW input signal is used to reset the internal 
RTC status and flag registers, (typically when the RTC battery has been changed). 

RTCVCC This is a separate power supply input for the internal RTC. It should be connected to a 3V 
battery when the system is fully off and 5V during active operation. 

RTCX1,RTCX2 RTC Crystal oscillator input and output pins: The crystal should be tuned to 
32.768 Khz. It is used for the RTC and system power management state machines. The 
oscillator may be driven directly from the input signal. 

SA[16:0] System Address bus (ISA bus signal): The bi-directional system address bus is an 
input for decoding internal I/O registers and an output during DMA and refresh cycles. 

SBHE# System Byte High Enable (ISA bus signal): The active LOW output signal indicates 
when there is valid data on the upper data byte of the system data bus. 

SO[7:0] System Data bus (ISA bus signal): This is the bidirectional system data bus. The 
82360SL directly drives the ISA bus system data bits [7:0] without external transceivers 
or buffers. 8-bit data is transferred to and from the 82360SL with these signals. 

SMEMR#/ System MEMory Read (ISA bus signal): This multiplexed Signal has two functions. 
LOMEM# When configured as SMEMR #, this signal is driven by the 82360SL to signify a memory 

read cycle to the bottom 1 Mbyte address range. It is used by ISA bus compatible slaves 
which decode SA[19:0] during memory cycles. When configured as LOMEM #, this 
signal indicates that the lower 1 Mbyte is being addressed. 

SMEMW# System MEMory Write (lSA bus signal): This signal is driven by the 82360SL to signify 
memory write cycle to the bottom 1 Mbyte address range. It is used by ISA bus 
compatible slaves which decode SA [19:0] during memory cycles. 

SMI# System Management Interrupt (direct to CPU): This active LOW output is directly 
connected to the Intel386 SL CPU. When the falling edge of SMI # is detected by the 
Intel386 SL CPU it generates the highest priority interrupt when enabled. The typical use 
of SMI # is for power management. 

SMOUT[5:0] System Management OUTput control: These six outputs can be connected to control 
the power circuits for various devices in the system. These output pins are directly 
controlled by the SMOUT _CNTRL register. 

SMRAMCS# System Management RAM Chip Select: This active LOW input is driven by the Intel386 
SL CPU whenever the Intel386 SL CPU is accessing the System Management SM-RAM. 
It is active even when SM-RAM is part of the Intel386 SL CPU system memory RAM. The 
82360SL uses the SMRAMCS# to determine when the SMI code is being executed on 
the ISA bus, and enables the X-bus control signals. 

SPKR SPeaKeR output: This is the output of the 8254 megacell, timer/counter # 1, channel 2, 
or directly driven through IMUXO, or from the 8254 megacell, timer/counter #2, channel 
1 depending on the programming. This output signal is typically connected to an external 
speaker. There is additional Circuitry to ensure that the signal is low when not being used. 

SRBTN# Suspend/Resume BuTtoN: This active LOW input generates a SMI requesting a system 
suspend or resume. Activation of this input can be used as a wake up event for the 
STPCLK # Signal. 
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82360SL ISA Peripheral 110 Signal Descriptions (Continued) 

Symbol Name and Function 

STPCLK# SToP ClocK: This active LOW output signal stops the clock to the Intel386 CPU core of 
the Intel386 SL Microprocessor. Stop clock is directly connected to the Intel386 SL CPU 
from the 82360SL. The 82360SL activates this signal upon detection of a halt bus cycle 
or when an I/O read to the stop clock register in the 82360SL occurs. 

SYSCLK SYStem CLocK (ISA bus signal): This signal is an output from the Intel386 SL CPU and 
an input to the 82360SL. The SYSCLK signal is used to clock the ISA bus state machines 
and is also used to derive the internal DMA clock signal and to generate the KBDCLK 
output in the 82360SL. The SYSCLK is the 8 MHz typical clock which is one half of the 
frequency of ISACLK2. 

SUS_STAT # SUSpend STATus: The 82360SL power management controls this active low output 
signal to switch the power off to all non-critical devices during a suspend. 

TC Terminal Count (ISA bus signal): This active HIGH output signal is used to indicate the 
termination of a DMA transfer. 

TIM2CLK2 TIMer 2 ClK: This is the input clock for timer/counter #2, channel 2 when it is 
programmed to be used in the General Purpose (GP) mode. 

TIM20UT2 TIMer 2 OUTput: This signal is the frequency output from timer/counter #2 and can be 
used as a general purpose timer/counter output when programmed for GP mode. 

Vee System Power: Provides the + 5V nominal D.C. supply inputs for the 82360SL. 

Vss System Ground: Provides the OV connection from which all inputs and outputs are 
referenced. 

XD7 X-bus Data bit XD7: I/O port 3F7h is split between the floppy and hard disk and the 
storage peripherals which transfer data reside on separate busses. Data bit XD7 is 
separated from bits XD[6:0]. The 82360SL separately controls and buffers bit XD7 to 
isolate data bit 7 from the floppy disk and I.D.E. hard disk. 

XDEN# X-bus Data ENable: This active LOW output signal is used to control the X-bus data 
transceiver. It is only activated by the 82360SL on valid accesses to X-bus peripherals. 

XDIR X-bus data DIRection: This active HIGH output signal controls the direction of the X-bus 
and HD-bus data transceivers. XDIR is high for read cycles. 

ZEROWS# ZERO Wait State (ISA-bus signal): This active LOW output signal is driven by the 
82360SL when it can accept a zero wait state write cycle. 

208 



int:eL Intel386™ SL SuperSet 

4.3 82360SL D.C. Specifications 
Functional operating range: Vcc = 5.0V ± 10%, TCASE = O·G to 90·G. 

Table 4.3-1. 82360SL D.C. Specifications 

Symbol Parameter Min Typ Max Unit Notes 

Input Low Voltage -0.3 

V,H Input High Voltage 2.0 
2.0 
4.0 
1.5 

III Input Leakage Current 

ILO Output Leakage Current 

C'N Input Capacitance 

COUT Output or 110 Capacitance 

lees! Suspend with Slow Refresh 

lees2 Suspend without Slow Refresh 

lee Power Supply Current 

D.C. Specifications for Standard ISA Bus Signals 

Output Low Voltage 

VOH Output High Voltage 

D.C. Specifications for Parallel Port 

VOL Output Low Voltage 

VOH Output High Voltage 

D.C. Specifications for Open D 

VOL 

VOL 

VOH 

D.C. Specifications for Power-Down Mode 

RTCVCC RTC Supply Voltage 2.5 

IRTevee RTC Supply Current 

VOL Output Low Voltage 

VOH Output High Voltage 2.0 

NOTES: 
1. No pullup or pulldown. 
2. For outputs-LPT07:0 

O.S 
O.S 
O.S 
O.S 

Vee + 0.3 

±15 

200 

5 

20 75 
10 35 

0.4 
0.5 

V 
V 
V 
V 

(Note 15) 
(Note 11) 
(Note 12) 
(Note 13) 

V (Note 16) 
V (Note 11) 
V (Note 12) 
V (Note 13) 

V 

JlA 
JlA 

V 
V 

V 

(Note 14) 

(Note 14) 

(NoteS) 

(NoteS) 

(Note 9) 

IOL ~ 24 rnA (Note 3) 

IOH ~ -4.0 rnA (Note 3) 

IOL ~ S rnA (Note 2) 

IOH ~ -2 rnA (Note 2) 

IOL ~ 24 rnA (Note 4) 
IOL ~ 12 rnA (Note 5) 
IOL ~ S rnA (Note 10) 

IOL ~ 12 rnA (Note 6) 

IOH ~ -2 rnA (Note 6) 

(Note 17) 

RTCVCC ~ 5V 
RTCVCC ~ 2 5V (Note 7) 

IOL~4rnA 

IOL~SrnA 

IOH ~ -2rnA 

3. For outputs-OSC, AEN, SA16:0, LA23:17, MEMR#, MEMW#, IOR#, IOW#, SMEMW#, SMEMR#, SBHE#, TC, 
S07:0, X07, H07, RESETORV. 

4. ZEROWS#, lOCH ROY. 
5. LPTSTROBE#, LPTAFO, LPTINIT#, LPTSLCTIN#, LPTOIR. 
6. For all other outputs of the module. 
7. Measured at VCC = OV, VSATI = 2.5V, 32 kHz RTC clock with input rise time and fall time, tr = tf < 50 ns. 
8. RTC clock at 32 kHz; Timer Clock, Serial clock and SYSCLK internally disabled; VCC = 5.5V and RTCVCC = 5.5V, 

CL = 50 pF with outputs unloaded. 
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NOTES (Continued): 
9. Icc tests at maximum frequency with no resisltive loads on the outputs. 

10. REFRESH# 
11. For RTC oscillator at 3V Vee. 
12. For all oscillators. 
13. For all input buffers at 3V Vee. 
14. Characterized by design. 
15. Min for system design reference only. 
16. Max for system design reference only. 
17. RTCVCC must be less than or equal to Vee during normal operation. 

4.4 Timing Specifications 

A.C. SPECIFICATION DEFINITIONS 

The A.C. specifications given in the tables of the following pages consist of output delays, input setup and hold 
requirements. They may be relative to a clock edge or another signal edge. ALL timings reference SYSCLK. 
A.C. specifications are defined in Figure 4.4.1. All clock related specifications are tested at the voltage levels 
shown with a fully capacitive load. Output specifications are derived from tested clock related timings. 

NOTE: 

SYSCLK 1.5V 

OUTPUTS 

OUTPUTS 1.5V 

_I~~C 
INPUTS ~\,.I_.5_V __ _ 

INPUTS 

OUTPUT 1 1.5V 

OUTPUT 2 

OUTPUT 2 

~,-I_~5V ___ ~~ 
A: Output valid delay 
B: Output invalid delay 
C: Input Setup 
D: Input hold 

1.5V 7T"/ /7""E"" 1.5V 

'~'" 
Signal waveforms are not drawn to scale. 

Figure 4.4.1. Drive Levels and Measurement Points for A.C. Specifications 
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4.4 Timing Specifications 

Table 4.4·1. 82360SL 1/0 Timing Specifications(l) 

Symbol Parameter Min Max Unit Derating Figure Notes 

111 SYSCLK Penod 125 ns 4.5-1 

It2 SYSCLK Low Time @V'L = 1.5V 55 ns 45-1 

113 SYSCLK High Time @V'L = 1 5V 50 ns 45-1 

114 SYSCLK Rise Time and Fall lime 10 ns 45-2 

115a RESETDRV from SYSCLK 125 S 

116a A20GATE Active (HIGH) Delay from KBDA20 Active (HIGH) 30 ns SR 4.5-1 

It6b A20GATE Active (HIGH) Delay from SYSCLK 45 ns SR 4.5-1 

117 SYSCLK 10 KBDCLK Delay 30 45-1 (Nole3) 

118a RC#/PERR#fIOCHCK# Pulse Width 250 4.5-2 

118b RC#fPERR#fIOCHCK# Selupto 12 45-1 (Nole 3) 
SYSCLK Failing Edge 

119a Programmable CPURESET Active (HIGH) from SYSCLK 45-1 

1t10a NMI Acllve (HIGH) from SYSCLK SR 45-1 (Nole3) 

1110b NMllnactlve from lOW # Acllve (LOW) FF 4.5-1 

1111 RTCRESET # Pulse Width 45-1 

1114 BALE hold from SYSCLK 45-3 

It15 IOR#fIOW#fINTA# 4.5-1 
Inpul Active (LOW) Delay from SYSCLK Low 

It15a lOR # flOW # fMEMW # Oulpul Acllve (L ns SF 45-8 
Delay from SYSCLK 

1116 IOR#fIOW# fINTA# fMEMW#fM ns 4.5-3 

1116a 120 ns SR 4.5-8 

It17 ZEROWS # Oulpul Ac 65 ns SF 4.5-4 

1118 ZEROWS# Outpull 0 ns SR 45-4 

1119 BALE Selup to S'(SC 18 ns 45-7 

1120 IOCHRDY Input Active 15 ns 45-7 

1120a IOCHRDY Inpullnactl 15 ns 4.5-7 

It21 DMA8f16 # Acllve Delay from SYSCLK 65 ns SF 45-7 

It22 DMA8f16# Inacllve Delay from SYSCLK 65 ns SR 45-7 
(4 MHz DMACLK) 

1122a DMA8f16# Inacllve Delay from SYSCLK Low 65 ns SR 45-23 
(8 MHz DMACLK) 

1123 AEN Acllve from HLDA Acllve 35 ns SR 4.5-7 

NOTE: 
1. The A.C. specifications given In Table 4.4-1 are made with the assumption that the input signals 10R#, 10W#, BALE, 
SYSCLK and SA[16:0) do not vary independently (I.e., they ali have either max delays or min delays and one signal cannot 
have a max delay while another has a min delay). This condition IS guaranteed when these signals are driven by the 
Intel386TM SL CPU. If used In a system where this condition does not hold true, Intel does not guarantee the timings of the 
output signals of the 82360 SL 1/0. 
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4.4 Timing Specifications (Continued) 

Table 4.4-1. 82360SL 1/0 Timing Specifications (Continued) 

Symbol Parameter Min Max Unit Derating Figure Notes 

It24 AEN Inactive Delay from HLDA Inactive 35 ns SF 45-7 

It25 SA 15:0, SBHE # Valid Delay from SYSCLK 10 120 ns F, S 45-7 

It26 SA16 (Only If DMA8/16# ~ 0) SA15:0, 6 ns 4.5-10 
SHBE # Valid Output Hold from SYSCLK 

It26a SA16 (Only If DMA 8/16# ~ 1), 10 ns 45-24 
LA17'23 Valid Output Hold from 
IOR#/IOW#/MEMR#/MEMW# Output 

It26f SA16:0, LA17'23, SBHE# Float Delay 4.5-10 
fromSYSCLK 

It27 DACKx # Active Delay from SYSCLK 4.5-7 
(4 MHz DMACLK) 

It27a DACKx # Active Delay from SYSCLK Low 4.5-8 
(8 MHz DMACLK) 

1128 DACKx # Inactive Delay from SYSCLK SR 4.5-7 
(4 MHz DMACLK) 

1128a DACKx # Inactive Delay from SYSCLK Low SR 4.5-8 
(8 MHz DMACLK) 

It29 lOR # IIOW # IMEMW# Float-to-Dnve- 4.5-23 
Inactive from SYSCLK 

It30 ns 45-23 

It30a ns FF 4.5-11 

It31 MEMR # IMEMW # Input Actlv 70 ns 4.5-11 

It31a MEMR#/MEMW# Oulp 70 ns SF 4.5-8 

1132a MEMR#/MEMW# 0 75 ns SR 4.5-7 

It33 TIC Active Delay fro 85 ns SR 4.5-7 

1134 TIC Inactive Der~y fro 85 ns SF 45-7 

It35 TIM2CLK2 Penod 125 ns 45-2 

1136 TIM2CLK2 Low Time 55 ns 4.5-2 

It37 TIM2CLK2 High Time 55 ns 4.5-2 

1138 TIM2CLK2 Rise Time 25 ns 4.5-2 

1139 TIM2CLK2 Fall Time 25 ns 4.5-2 

It40 TIM2GAT2 High Pulse Width 45 ns 4.5-22 

1141 TIM2GAT2 Low Pulse W,dlh 45 ns 4.5-22 

It42 TIM2GAT2 Setup to TIM2CLK2 45 ns 4.5-22 

212 



int'et Intel386TM SL SuperSet 

4.4 Timing Specifications (Continued) 

Table 4.4-1. 82360SL 1/0 Timing Specifications (Continued) 

Symbol Parameter Min Max Unit Derating Figure Notes 

1143 TIM2GAT2 Hold from TIM2CLK2 45 ns 45-22 

1144 TIM20UT2 from TIM2CLK2 High to Low 110 ns SR 4_5-22 

It45 TIM20UT2 from TIM2GAT2 High 10 Low 110 ns SR 45-22 

1146 SPKR Active Delay from TIM2GAT2 120 ns SR 45-22 
(When EXTAUD IS Set) 

It50 REFRESH # Acllve to MEMR # Output Acllve 150 ns FF 45-10 

It52 Address Valid 10 MEMR II Acllve 40 ns S,SF 45-10 

1153 MEMR II Output Inactive from IOCHRDY Inpul 125 ns FR 45-10 
Low to High (Dunng a Masler Refresh) 

.~,~" 

It55 IOCHRDY Pulse Width 750 ns 45-10 

1156 MEMR II Oulput Pulse Width for Refresh 2 S 45-10 

1159 FLPCS II/C8042CS II 10 ~ 45-13 
Active Setup to Command Active 

1159a HDCSO# IHDCSlll Active 45 FF 45-13 
Setup to Command Acllve 

1160 FLPCSIIIC8042CSII/HDCSOII/HDCSlil 10 FR 4.5-13 
Oulpul Hold from Command InactIVe 

1160a SMRAMCSII Hold from MEMRIl/MEMW# 45-11 

1169 DRQx Selup 10 SYSCLK High 10 Low s 45-5 

It78 EXTSMIII Inpul Pulse W,dlh YSCLK 45-26 

It79 EXTRTCAS Pulse Width SYSCLK 4.5-14 

!t80 IOCSI6# Setup 10 Command ns 45-18 

It81 IOCS1611 Hold from Co ns 45-18 

1182 STPCLK II Delay from 100 ns SF 45-25 

It82a STPCLK # Outpul P 2 SYSCLK 4.5-25 

It83 SMI# from SYSC 100 ns SF 45-25 

1184 SMOUTx from'SYSCLK 110 ns S 4.5-25 

It85 SUS_STAT II from 100 ns SF 45-25 (Note 3) 

It86 IOCHRDY Outpul High 24 ns SF 45-23 
10 Low from Command 

It94 Delay from lOW II to Modem Oulpul 200 ns SF 45-20 
(RTSII, DTRII) 

It 1 09 KBDCLK Penod (8 MHz) 125 ns 45-2 

KBDCLK Period (4 MHz) 250 ns 45-2 

KBDCLK Penod (2 MHz) 500 ns 4.5-2 

Itll0 KBDCLK High Time (8 MHz) 40 ns 45-2 

KBDCLK High Time (4 MHz) 95 ns 4.5-2 

KBDCLK High Time (2 MHz) 200 ns 45-2 
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4.4 Timing Specifications (Continued) 

Table 4.4-1. 82360SL 1/0 Timing Specifications (Continued) 

Symbol Parameter Min Max Unit Derating Figure Notes 

Itlll KBDCLK Low Time (8 MHz) 40 ns 4.5-2 

KBDCLK Low Time (4 MHz) 95 ns 4.5-2 

KBDCLK Low Time (2 MHz) 200 ns 4.5-2 

11117 HRQ Inactive to HLDA Inactive 185 ns FF 4.5-5 

Itl18 HLDA Inactive to HRQ Active 0 ns FR (Note 3) 
(Back to Back Hold Acknowledge Cycles) 

11120 IRQ1, 6,10: 12, 14, 15, ERROR#, 100 ns 4.5-21 
IRQ8# Inactive Pulse Width 

It121 INTR Output Delay from IRQ1, 6, 10: 12, 100 H~ SR 4.5-21 
14,15, ERROR#, IRQ8# 

11122 Data Output Valid from INTA# Active S 45-21 

It123 Data Output Hold from INTA# Inactive F 4.5-21 

11123f Data Float from INTA# Inactive 45-21 

It124a SD7 Read Data Output Hold from MEMR # Inactive 45-11 

It124f SD7 Float from MEMR # Inactive 45-11 

It125 Write Data Input Setup to MEMW# Active 4.5-12 

It125a XD7 Output Valid from MEMW # Active S 4.5-12 

11126 Write Data Input Hold from MEMW # 4.5-12 

It126a XD7 Output Hold from MEMW # Inactive ns F 45-12 

11126f XD7 Float from MEMW # Inactive ns 45-12 

It129 30 ns SF 45-11 

11129a 30 ns FR,SR 45-11 

11130 LOMEM# Output Actl 3 ns FF 4.5-11 

11130a LOMEM# Output In ns FR 45-11 

It140 45 ns SF 4.5-27 (Note 1) 

It141 LPTD Output from LPTS 15 ns SF,S 4.5-27 (Note 1) 
LPTAFD # Active 

It142 LPTD Output Hold from LPTSLCTIN#/LPTAFD#lnactlve 50 ns SR,S 4.5-27 (Note 1) 

11143 LPTD Input Setup to LPTSLCTIN # ILPTAFD # 210 ns 4.5-27 (Note 1) 
Inactive dUring Read 

It144 LPTD Input hold from LPTSLCTIN # ILPTAFD # 0 ns 4.5-27 (Note 1) 

Inactive dUring Read 

It145 IOCHRDY Output Low from LPTBUSY Low 40 ns SF 4.5-27 (Note 1) 

It200 BALE Active from SYSCLK Low 2 35 ns 4.5-3 

It201 Write Data Input Setup to lOW # Active 40 ns 4.5-3 

214 



inteL Intel386™ SL SuperSet ~[Q)W~~©~ O~[F@~IMl~li'O@OO 

4.4 Timing Specifications (Continued) 

Table 4.4-1. 82360SL 1/0 Timing Specifications (Continued) 

Symbol Parameter Min Max Unit Derating Figure Notes 

It202 Write Data Input Hold from lOW # Inactive 25 ns 45-3 

It203 Read Data Output Setup to lOR # Inactive 62 ns F 45-3 

It204 Read Data Output Hold from lOR # Inactive 0 ns F 45-3 

It204f Data Bus Float from lOR # IMEMR # 35 ns 4.5-3 

It205 BALE Active Pulse Width 50 ns 45-3 

It206 SA Address Input Valid Setup to BALE Inactive 40 ns 45-3 

It208a LA Address Input Valid Setup to BALE Active 40 ns 45-11 

It208b LA Address Input Valid Hold from BALE Inactive 55 45-11 

It209 IOW# to EXTRTCAS 130 4.5-15 

It210 XD7 Output Valid from lOW # Active 60 45-14 

It211 XD7 Output Hold from lOW # Inactive 5 4.5-14 

It2111 XD7 Output Float from lOW # Inactive 45-14 

It212 EXTRTCRW # IEXTRTCDS Active from 45-16 
Command Active 

It213 EXTRTCRW # I EXTRTCDS Hold from SR, SF 4.5-16 
Command Inactive 

It214 XDEN # Output Delay from lOR # flOW #, FF, SF 45-11 
MEMR#/MEMW# Inputs 

11214a FF, FF 4.5-24 
SF, SF 

It215a ns FR,FF 45-11 

It215b ns FR, FF 45-11 

It216a SD7 Read Data Output 35 ns S 4.5-11 
from XD7 Input 

It216b SD7 Read Data 0 50 ns S 45-18 
from HD7 Inp,* 

It217 0 ns F 45-13 

It217f 35 ns 45-13 

It218 Address Input Hold from Command Inactive 40 ns 45-3 

It219 HDENL# IHDENH # Output Active Delay 35 ns SF 45-18 
from Command 

It219a HDENL#/HDENH# Output Inactive Delay 5 ns FR 45-18 
from Command Inactive 

11220 HD7 Output Valid from lOW # Active 45 ns S 4.5-19 

It221 HD7 Output Hold from lOW # Inactive 10 ns F 45-19 

It2211 HD7 Output Float from lOW # Inactive 35 ns 45-19 

215 



int:eL Intel386™ SL SuperSet £@W£OO©~ OOOIr@OO[M]£iJ'O@OO 

4.4 Timing Specifications (Continued) 

Table 4.4-1. 82360SL 1/0 Timing Specifications (Continued) 

Symbol Parameter Min Max Unit Derating Figure Notes 

It223 HALT# Input Valid from SYSCLK Low 20 4.5-1 

It224 XD7/HD71nput Setup to IOR#/MEMR# 60 ns 45-13 

It225 XD7/HD7 Input Hold from lOR # IMEMR # 0 ns 4.5-13 

It230 XD7 Output Vahd from EXTRTCRW # Active 35 ns S 4.5-17 

It231 XD7 Output Hold from EXTRTCRW # Inactive 0 ns F 45-17 

It2311 XD7 Output Float from EXTRTCRW # 35 ns 4.5-17 

It250 BATTDEAD# Inactive from Stable RTCVCC 2 ms 4.5-26 (Note 2) 

It251 EXTSMI # active to SMI # Active 2.1 4.5-26 (Note 2) 
(for Minimum Programmed Count) 

It252 SMI# Active from SRBTN#/BATT Low# 128 256 4.5-26 (Note 2) 
Active (for MInimum Programmed Count) 

It253 Advanced Power Management (APM) SMI# 2 7.4.56 (Note 2) 
Active from lOW # Active 

It254 COMARI # ICOMBRI # ISRBTN # Pulse Width 4.5-26 (Note 2) 

It305 SAI6, LA23:17 Vahd Delay from SYSCLK F,S 4.5-7 

It311 HRQ Output Active from SYSCLK SR 4.5-6 

It312 HLDA Setup to SYSCLK 4.5-6 

It314 HRQ Inactive from SYSCLK FF 4.5-6 

It317 REFREQ Active from SYSCLK SR 4.5-6 

It319 REFREQ Inactive from SYSCLK SF 4.5-6 

It320 4.5-24 
(when GOing to Suspend) 

11321 2 RTCCLK 4.5-24 

It322 MASTER # Active to ns 4.5-9 

Active Delay 

It324 REFRESH # Output 35 ns SF 4.5-6 

It325 REFRESH # O~\put 5 ns FR 4.5-6 

It326 REFRESH # Input A 30 ns SR 45-9 

It327 REFRESH # Input Inactive to REFREQ Inactive 0 ns FF 4.5-9 

It328 REFRESH # Pulse Width 4 5 SYSCLK 4.5-6 

It329 REFREQ Pulse Width dunng Master# Cycle 4 5 SYSCLK 4.5-9 

It330 DACKx# to MASTER# Delay 0 ns SF, SF 45-9 

It331 AEN Delay from MASTER # 0 49 ns FR,FF 45-9 
SR,SF 

It332 Alternate Master Dnves Address and Data 125 ns 4.5-9 

It333 MASTER # Delay from DRQx Inactive 100 ns SF 45-9 

It334 Alternate Master Tn-States Bus Signal 0 ns 45-9 

NOTES: 
1. Fast parallel port specifications are applicable for I/O accesses to ports 37B-37F and 27B-27F. 
2. These specifications are for power management. 
3. These specifications are for test purposes only. 
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4.5 82360SL Timing Diagrams 
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Figure 4.5.1. CPURESET, NMI, A20GATE and RC# Timings 
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Figure 4.5.2. Clock Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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4.5 82360SL Timing Diagrams (Continued) 

TS TCWI TCW2 TC TS 
I 

SYSCLK ~~~~~~ 
I , It200 1114 : 
I ~ t-: ' 

BALE : 1'7t2~: r"'-__ _ 
~I ' 

It206 : ' 
,. r---; : ..... _--.... SA(15:0) I -X ' VALID ADDRESS ") 

~----~~r---~--r---~~~~----~-----A~-------I : 1t,5 1t,6' It218 
I ......-; 

C
~I ' 

-', r :'+-----4------4~,'t204 

READ SD(7:0)~: _____ t-___ ~!_t-----+-1,t::'tJ2:~:~AD~~DA~T~~~::~·~ ~: ~y~;. ;~'tt_20-4-f ___ _ 
, It, , 

: : ~ 

WRITE C'OW# ,': "";,' '+ _____ +-____ -+..J:~---01------
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Figure 4.5.4. ISA Bus 8-Bit 1/0 ReadlWrite Compressed Bus Cycle 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.5. DMA Controller Timings 
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Figure 4.5.6. Refresh Arbitration Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.9. Bus Master Refresh Cycle Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.10. ISA Bus Master Refresh Cycle with IOCHRDY Timings 
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4.5 82360SL Timing Diagrams (Continued) 

( 

( E 
--+-~r---~--~gt------r----+----+------~----+-~~--( ~ 

0' .... 
.n c x 
.::; 
« 
III 

.. 
'" 52 

.... 
C 
1/1 

.. 
z 
~ x 

Figure 4.5.13. X-Bus Control Signals-IIO Read Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.14. X-Bus Control Signals-I/O Write Timings 

228 

" '" z 15 
~ x 
x 



TS TCW1 TCW2 

I 

"TI 
iEi 

,YSCLK 
I I~ ~ 

:~ I 1114 
c .. 
CD 

"'" U. 
:... 
!1' 
.:::: 

I ~ I---i 
I 

~~ BALE I 

I :------.-, 
I II , 
I :-~ 

0 
." 

I( 15:0) I , S 

0 .. ... 
...... 

I 
>0(7:0) 

0 I , 
::J: 
CD I\) >< I\) 

::e (0 

:::!. 

I : 11201 , 
I ,-, , 

IOW# 
I , ... 

! 
I , 

11209 
I 

, 
, 

I , , 
~ EX TRTCAS I , 
CD , .. , 
~ 

e!. 
I , 

high , 
:II 
-I 
0 
::! 
a!. 
~ 

IQ 
1/1 

TRTCDS I 
, , 

I , 
high , 

ITCRW# I 11214 
I ~ I , 

XDEN# I ') 
I 

EX 

EXT 

I 

XDIR 'low 

I 

TCW3 TCW4 TC TS 

~ ~ ~ -~ 
r 

VALID ADDRESS ) 

WRITE DATA 

11202 : , , 
'---, , 
, , , , 
, 

1179 
, , , , 
, 
, 
, , 
, 

~ , 

~ 

" 

240814-56 

~ u, 
Oi) 
N 
Co) 
Q) 
o en r-
-t 
3' 
s· 

IQ 

C 
iii' 

IQ ... 
I),) 

3 
en 
a 
o 
~ s· 
c 
(1) 

.e, 

_. 
€: 

::::I .. 
CD 
(;) 
011 
CSI 
-i 
~ 

en r-
en c: 
"tI 
CD ... en 
CD .. 

~ 
@ 

~ 
~ 
© 
Iiliil 

~ 
'1iiI 
© 
:w 
~ 
~ 
C::{I 

© 
~ 



int'el.. Intel386TM SL SuperSet 

4.5 82360SL Timing Diagrams (Continued) 
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4.5 82360SL Timing Diagrams (Continued) 
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4.5 82360SL Timing Diagrams (Continued) 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.20. Serial Port Controller-Modem Control Signal Timings 
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Figure 4.5.21. Interrupt Controller Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.22. Programmable Interval Timer/Counter Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.23. RESETDRV, DMA8/16 #, Command Signals and IOCHRDY with Respect to SYSCLK 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.24. SUS.STAT #, REFREQ, XDEN # and Command to Address Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.25. System Power Management Control Signal Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.26. Power Management Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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4.6 Capacitive Derating Information 

In the A.C. timing table presented in Section 4.4, all 
max and min timings are tested at a load of 50 pF. 
All max timings are specified at the maximum load 
condition for the pin and all min timings are specified 
for the minimum load conditions for the pin. 

If the load on a pin falls within the range of the min 
and max capacitance specified, no derating calcula­
tions need to be done for synchronous timings. If a 
lighter or heavier capacitive load is connected to any 
pin, signal delay will change. To allow the system 
designer to account for such loading differences in a 
system, a family of capacitive derating curves are 
provided in this section. 

The derating curves are divided into four groups­
Fast rise, fast fall, slow rise and slow fall curves. 
Each group has one curve for the buffer type associ­
ated with the pin corresponding to a Signal. Depend­
ing upon the parameter for which the timing is being 
specified, curves of different groups should be used 
to derate the specification. The group to be used is 
given in the column "Derating" associated with each 
specification. The nomenclature used in this column 
is as follows: FR = Fast Rise, SR = Slow Rise, FF 
= Fast Fall, SF = Slow Fall. The curve correspond­
ing to the signal in question may be found from the 
"Derating curve" column of the pin assignment table 
in Section 2. 

In the case of output timing specifications, two group 
notations appear in the "Derating" column. The first 
of these corresponds to the reference signal and the 
second corresponds to the target Signal. 

When a specification is made about a bus or the 
specification is valid for both rise and fall times, only 
the type of derating is specified. For instance, F = 
Fast curve, S = Slow curve. Either the rise or the 
fall time derating may be used. To make a conserva­
tion calculation, use the smaller derating value 
among rise and fall for fast curves and the larger 
derating value for the slow curves. 

When a specification has both a min and a max time, 
the derating curves for the min and the max times 
are separated by a semi-colon. 

If loading conditions are not specified in the notes 
column, the timing parameter is specified for the 
worst case loading possible. 

The rationale in the assignment of derating curves to 
specifications is as follows. 

1. For synchronous (Clock related) specifications, all 
maximum timings are derated from slow curves. 
This is the worst case situation. 
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2. For synchronous (Clock related) specifications, all 
minimum timings are derated from fast curves. 
The reasoning here is that fast parts cause the 
worst case for minimum timings since the signal 
transition occurs earlier than for slow parts. Since 
these fast parts have fast buffers, the fast derat­
ing curves are used. 

3. For output to output timings, the derating curve to 
be chosen depends on a combination of internal 
delays and buffer delays in fast and slow parts. 
From an analysis of the worst case situation, ap­
propriate curves are selected for the system de­
signer. 

To use the derating curves, follow the procedure 
outlined here. 

1. From the "Derating" column of A.C. timing table 
in Section 6, find the group of curves that must be 
used for a particular specification. 

2. From the Pin assignment chart in Section 2, find 
the letter corresponding to the signal(s) under 
consideration from the column "Derating Curve". 

3. In this section, find the derating curve of the cor­
rect group and letter. 

4. Calculate the capacitive loading on the signal(s) 
under consideration. 

5. Find this load point on the capacitive load axis of 
the derating curve. 

6. Project a vertical line to the derating curve from 
the load point and draw a horizontal line and from 
the point the vertical line intersects the curve. 

7. Estimate the amount of time from the Nominal 
point to the point where the horizontal line meets 
the delay axis. This is the derating value for the 
signal under consideration. 

8. If the point where the horizontal meets the delay 
axis is above the nominal value, then 

If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be subtracted from the timing spec­
ification. 

If the signal under consideration is the target sig­
nal (in all timings) the derating value should be 
added to the timing specification. 

9. If the point where the horizontal meets the delay 
axis is below the nominal value, then 

If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be added to the timing specification. 

If the signal under consideration is the target sig­
nal (in all timings) the derating value should be 
subtracted from the timing specification. 
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In some output to output specifications, the loads 
are not at the nominal points for the curves speci­
fied. The loads at which the specifications are made 
are indicated in the notes column. The same proce­
dure as above may be used for derating except that 
a nominal point corresponding to the load specified 
must first be found on the curve specified. 
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82360SL 1/0 Maximum Timing Derating Curves 
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Figure 4.6.1a 
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Figure 4.6.2a 
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82360SL 110 Maximum Timing Derating Curves (Continued) 
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82360SL I/O Minimum Timing Derating Curves (Continued) 
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4.7 Crystal and Oscillator Specifications 

The three on-chip oscillators are designed for parallel resonant AT cut crystals at 14.31818 MHz, 1.8432 MHz 
and 32.768 KHz frequencies. Typical crystal parameters are shown below. 

Crystal Equivalent Circuit 

L 1 C1 R1 

'Gt=J-' 
A--------~Inrl ------B 

240814-R1 

Pins CX1,2 COMX1,2 RTCX1,2 

Frequency 12.31818 MHz 1.8432 MHz 32.768 KHz 

R1 12n 100n 50 Kn 

C1 0.028 pF 0.012 pF 0.003 pF 

L1 4.4mH 0.65H 8245.5H 

CO 7 pF 4pF 1.7 pF 

Q 35K 70K 30K 

CL 15 pF-30 pF 15 pF-40 pF 10 pF-20 pF 

Q = Quality Factor 
CL = Load Capacitance 

If external oscillators are used the following timing specs should be observed. 

tr tf thi 
(max) (max) (min) 

CX1 10 ns 10 ns 20 ns 

COMX1 20 ns 20 ns 200 ns 

RTCX1 20 ns 20 ns 1200 ns 

NOTES: 
tr, tf measured from O.8V to 4V for oscillators at 5V Vee. 
tr, tf measured from O.8V to 2V for oscillators at 3V Vee. 
thi measured from 4V to 4V for oscillators at 5V Vee. 
thi measured from 2V to 2V for oscillators at 3V Vee. 

tlo 
(min) 

20 ns 

200 ns 

1200 ns 

tlo measured from O.8V to O.8V for oscillators at 3/5V Vee. 
The above data are system specs and are not tested by Intel. 
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5.0 PACKAGE AND THERMAL 
SPECIFICATIONS 

The case temperature for CPU is specified in Table 
5-2. 82360SL I/O operates at a case temperature 
range from O·C to 90·C. The case temperature 
should be measured in the operating environment to 
determine whether the SL SuperSet is within the 
specified operating temperature range. The case 
temperature should be measured at the center of 
the top surface of the package. When the SuperSet 
has a voltage applied the operating temperature 
range is applicable rather than the storage tempera­
ture. 

The following definitions and assumptions are used 
to determine the recommended maximum case tem­
perature for the SuperSet: 

T A = Ambient temperature in ·C 

TC = Case Temperature in·C 

6JC = Package thermal resistance between junc­
tion and case 

6 JA = Package thermal resistance between junc­
tion and ambient 

TJ = Junction temperature in ·C 

P = Power consumption in watts 

The ambient temperature can be evaluated by using 
the values of thermal resistance between junction 
and case, 6 JC and the thermal resistance between 
junction and ambient, 6gA in the following equations: 

TJ = Tc + P'9JC 

TA = TJ - P'9JA 

Tc = TA + P'[9JA - 9Jcl 

Values for 6JA and 6JC are given in Table 5-1 for the 
Intel386 SL CPU and 82360SL: 

Table 5-1. Thermal Resistance 

6JA ("C/W) vs Air Flow-

Package 
6JC ft/min (m/sec) 

("C/W) 200 400 600 o (OJ 
(1.01) (2.03) (3.04) 

196PQFP 6 23 19 16 13.5 

227L LGA(1) 5 15 12 10.5 9.5 

NOTE: 
1. These values reflect use of a typical LGA socket. 

ABSOLUTE MAXIMUM RATING 

Table 5-2. provides environmental stress rating for 
the packaged CPU and I/O. Functional operation at 
the storage maximum and minimum ratings is not 
guaranteed. 

Extended exposures to maximum ratings may affect 
device reliability. Further, precautions should be tak­
en to avoid high static voltages and electric fields to 
prevent static electric discharge. 

Other system components such as memory subsys­
tem (DRAM), storage peripherals (hard disk/floppy 
disk), I/O and display subsystem may reduce the 
absolute maximum storage temperature conditions 
due to inherent physical characteristics of the other 
components. 

Table 5-2. Absolute Maximum Ratings 

Case Temperature under Bias O·C to + 90·C(1) I Standard 5V CPU and I/O 

O·C to 80·C(1) I Low-Voltage CPU 

Storage Temperature - 65·C to + 150·C 

Vccsv = 5.0V ± 10% 

Voltage on Any 5V Interface -0.5V to Vce + 0.5V 
Pin with Respect to Ground 

Supply Voltage with Respect to VSS - 0.5V to 6.5V 

VCC3.3V = 3.3V ±0.3 

Voltage on Any 3.3V Interface - 0.5V to 4.6V 
Pin with Respect to Ground 

Supply Voltage with Respect to VSS - 0.5V to 4.6V 

NOTE: 
1. Case temperature under Bias maximum rating also includes the case where CPU and 82360 SL liD are in 
suspend or standby mode. In standby mode and in specific cases in suspend mode, power is applied to the 
CPU and liD for operation of the Real-Time Clock and DRAM refresh. 
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6.0 DAMPING RESISTOR 
REQUIREMENTS 

The SL SuperSet has powerful output buffers capa­
ble of directly driving large loads. These buffers are 
designed for fast signal transition times and hence 
have low output impedence. Due to a mismatch be­
tween the output impedance of the buffers and the 
characteristic impedance of the load (trace capaci­
tance and the total number of devices) voltage over­
shoot and ringing can occur at signal transitions. By 
matching the output impedance with the characteris­
tic input impedance and avoiding long trace lengths, 
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the system designer can minimize the transmission 
line reflections and ringing. 

The ringing at signal transitions of address and data 
lines cause long unstable periods. Ringing on con­
trol signals can cause false latching. To minimize the 
ringing effect series damping resistors may have to 
be connected. For the resistor values on specific 
signals (e.g., MA, MD and NPXCLK), consult the 
Intel386 SL Microprocessor SuperSet System De­
sign Guide (Intel Order # 240816). 
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7.0 MECHANICAL DETAILS OF LGA 
AND PQFP PACKAGES 

design the parts in. For more detailed information on 
packages and package types, please refer to "Sur­
face Mount Technology Guide" (Order #240585) 

This section contains mechanical details of the two 
types of packages used in the SL SuperSet to help 

227L CERAMIC LAND GRID ARRAY (CAVITY UP) 

cccccccccccccccccccc. 
CCCCCCCCCCCCCCCCCCCCCC 

F CCCCCCCCCCCCCCCCCCCCCC 
CCC ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc CCC D1 D 
CCC CCC 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 

B SQ. 

~ 
ccc ccc .1 cccccccccccccccccccccc 

1 

~ccccccccccccccccccc •• 
~cccccccccccccccccc •• t 1-$-1 fIJ 0.015 © 1 AlB 1 C 

~: E1 --11-

~ 

Family: Ceramic Land Grid Array Package 

Millimeters Inches 
Symbol 

Min Max Notes Min Max 

A 2.46 3.18 0.097 0.125 

A1 0.23 0.43 0.009 0.017 

B 0.69 0.84 0.027 0.033 

D 28.96 29.46 1.140 1.160 

D1 26.67 Basic 1.050 

D2 24.13 0.950 

e1 1.27 Basic 0.050 

F 1.65 2.16 0.065 0.085 

N 227 227 

Issue 4/17/90 

l.:!:J 

240814-88 

Notes 

Basic 

Basic 

Figure 7.1a. Principal Dimensions of the Intel386TM SL CPU in a 227-Lead LGA Package 
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2 Places f .L 
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! 
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~ ~~ .... ,J$_--L..-l 
I L 0.5000-

l-- 0.6500---

Figure 7.1 b. Recommended LGA Socket Footprint 

/ 000000000000000000000 
0000000000000000000000 
0000000.00.00.00.00000 
000 000 
000 000 
000 000 
00. 000 
000 .00 
000 .00 
o 0 • TOP VIEW 0 0 0 
0.. OF 000 

o • • PCB LAND PATTERN • 0 0 
0.0 .00 
000 000 
00. 000 
000 .00 
000 000 
000 000 
000 000 
0000000.00.0.00000.000 
00000000.0.0 •• 00000000 
0000000000000000000000 

240814-90 
• All power pins can be routed towards the middle. 
• Outer two rows route outward 
• Clock pins should have shortest possible traces, then via to shielded inner layer. 

240814-89 

o Vee CONNECTIONS 

• Vss CONNECTIONS 

o NO CONNECTS 

o CLOCK PIN 

240814-91 

Figure 7.1c. Recommended Signal Routing for LGA Package 
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240814-92 

Figure 7.2a. Principle Dimensions of the 82360SL 1/0 in the 196·Lead PQFP Package 

Family: 196·Lead Plastic Quad Flat Package (PQFP) 0.025 Inch (0.635mm) Pitch 

Millimeters Inches 
Symbol 

Min Max Min 

A = Package Height: Distance 
from seating plane to highest 4.06 4.32 0.160 
point of the body 

A1 = Standoff: Distance from 0.51 0.76 0.020 
Seating Plane to Base Plane 

DIE = Overall Package Dimension: 
37.47 37.72 1.470 

Lead Tip to Lead Tip 

D1/E1 = Plastic Body Dimension 34.21 34.37 1.347 

D2/E2 = Bumper Distance 38.02 38.18 1.497 

Max 

0.180 

0.040 

1.490 

1.353 

1.503 

D3/E3 = Lead Dimension 30.48 Ref 1.200 Ref 

D4/E4 = Foot Radius Location 36.14 36.49 1.423 1.437 

L 1 = Foot Length 0.51 0.76 0.020 0.030 

NOTES: 
1. All POFP case outlines are being presented as standards to the JEDEC. 
2. Typical board footprint area for the 196-lead POFP is 1.500 inches x 1.5000 inches. 
3. All dimensions and tolerance conform to ANSI Y14.5M-1982. 
4. Datum Plane -H- located at the molding parting line and cOincident with the bottom of the lead where the lead exits the 
plastic body. 
5. Datums A-S and -0- to be determined where the center lead exits the plastic body at datum plane -H-. 
6. ContrOlling dimension in inches. 
7. Dimensions 01. 02. E1. and E2 are measured at the molding parting line and do not include mold protrusions. 
8. Pin 1 Identifier is located within one of the two zones indicated. 
9. Measured at datum plane -H-. 
10. Measured at seating plane datum -Co. 
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240814-93 

Figure 7.2b. Detailed Dimensions of the 82360SL 1/0 in the 196-Lead PQFP-Molded Details 

~ 
SEE DETAIL L 

L-f--I+-- SEE DETAIL J 

I· DyE3 ----1·1 
D.j/E4 ------+\ 

1------- DIE ---------1 240814-94 

Figure 7.2c. Detailed Dimensions of the 82360SL 1/0 in the 196-Lead-Terminal Details 
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0.31 (0.012) -l I-
0.20 (0.008) 

0.41 (0.010) 
0.20 (0.008) 

1-$-1 0.20 (0.008) @Icl A®- B® ID®la\ 
DETAIL J 

_ ........ _0.20 (0.008) 
0.14 (0.005) 

DETAIL L 

Figure 7.2d. 196-Lead PQFP Mechanical Package Detail-Typical Lead 

1.32 (0.052) 
1.22 (0.048) 

0.90 (0.035) MIN. j 
2.03 (0.080) 
1.93 (0.076) 

DETAIL M 
240814-96 

Figure 7.2e. 196-Lead PQFP Mechanical Package Detail-Protective Bumper 
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Lc::::J 
0.025 

rc::::J 
c::::J 

DDDDD~ 
B Note 2 

c::::J 
0.0125 x 0.070 --- c::::J 

~~DD~ 
Note 2 

Figure 7.2f. Recommended PQFP Footprint 

8.0 REVISION HISTORY 

240814-97 

The First Release of the Advanced Information Intel386 SL Microprocessor Superset B Step Data book 
reflects information believed to be accurate as of July 1991. 

This revision has included the specifications for the Intel386 SL CPU both in standard 5V mode and 
FlexibleVoltage Mode. 

Following specification changes are made for the CPU in standard 5V mode: 

1. Ct225 max value is changed from "38 ns" to "44 ns". 

2. The IOH of 10CHRDY, IOCS16# and MEMCS16# is changed from "-2 mA" to "-1.6 mA" for 
VOH = 2.4V. 

3. The derating corners for Ct409 in both 20 MHz and 25 MHz are changed from "SR. S" to "FR. F". 

Following specifications are added to the CPU in standard 5V mode: 

1. A.C. timing specifications at 16 MHz. 

2. A.C. timing specifications for DRAM controller in F1 mode at 25 MHz. 

Following specifications are added to the 1/0: 

1. Crystal and oscillator specifications. 

Please Consult your Local Intel Field Sales Office for the most current design-in information. 
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TAIWAN 

MICro ElectronICS Corporation 
12th Floor, SectJon 3 

~:,s~~~k~~~ Road 
Tel' (686) 2-7198419 
FAA' (868) 2-7197916 

Acer Sertek Inc 
15th Floor. SectIon 2 
ChIen Kuo North Rd 
T8Ipel 18479 ROC 
Tel' 888-2-501-0055 
1WX' 23756 SERTEK 
FAA, (686) 2-5012521 

URUGUAY 

Interlase 
Zabala 1378 
1 tOOO Montevideo 
Tel: 5962-98-0490 

5682-96-1143 
FAA: 5962-98-2865 

VENEZUELA 

Umxel C.A 
4 Transversal de Monte Cnsto 
Edl PJ<XA, PISO I, 01. 1 &2 
Centro EmpraslBnai Bol_ 
Caracas 
Tel' 582-238-8062 
FAA 562-238-1816 
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