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NIPPON PRECISION CIRCUITS INC.

SM8702AM
Clock Generator IC

OVERVIEW

The SM8702AM is a clock generator |C that can generate clock signals up to and exc
sonal computer (PC) motherboards. It uses a single 14.318MHz crystal oscillator element and
to simultaneously and independently generate 2 CPU clocks, 6 PCI bus clocks

same frequency as the crystal element, 48MHz USB interface clock, and 24MIAZES
It also has 14 outputs that can function as SDRAM clocks by buffering an exte

FEATURES

« Intel” Pentium” 11, Pentium™ 111, and AMD x86-
compatibles supported
= 2.5/3.3V CPU clock outputs and IOAPIC clock
output
= 14 x SDRAM clock outputs (3 DIMMSs)
= 2 x CPU clock outputs
(60), 66, 75, 83, 95, 100, 103, 112, (124), 133MHz
CPU/SDRAM clock frequencies. Valuesin @n
theses are available as mask options.
= 6 x PCI bus clock outputs (one free-running out-
put)
33MHz or 12, 1/3, 1/4 of the CPU cloc
quency
= 2 x reference clock outputsand 1 x IOAPI
output
14.318MHz REF/IOAPIC clock freq
» 1 x48MHz USB interface clock o
= 1 x 24MHz clock output for,Super
= 1%C serial data bus for fréguen
trol
= CPU-stop and PCI- L
= Spread Spectrum Clock
puts

» 3.3V (VDD) and
ages

= 48-pin SSOP
|CS9148-26)

S (S0

1C Busisaregis

g, 100MHz for per-
built-in PLLs
Qcks with the

eed

PINOUT

48-pin SS@P

(Top view)

48 [ VDDL1
(1 10APIC
[ REF1/FS2
[Vss
[ CPUCLKO
[J CPUCLK1
PCICLK ¥/MODE [ n Ppvooez
PCICLKO [ a ] SDRAM13
vss O < [ SDRAM12
PCICLK1O U ©0 pvss
PCICLK2 ] ~ [JSDRAMO
rcictks [ n O [sprAML
pcicLkal [] N [pvpb3
vop20 [] I> [OSDrAM2
BUFFERIND] [ = (] SDRAM3
vss [ vss
SDRAM11/CPU_STOP# [ [ SDRAM4
SDRAM10/PCI_STOP# [ ] SDRAMS
vDD3[ VvDD3
SDRAM9 [ 1 SDRAM6
SDRAMS [ ] SDRAM7
vss O [ VvDD4
SDATAL] (] 48MHz/FSO
sCLK 24 25 [ 24MHz/FS1

ORDERING INFORMATION

Device Package

SM8702AM

48-pin SSOP

ademark of Philips Electronics N. V..
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SM8702AM

PACKAGE DIMENSIONS

(Unit: mm)

15.8520.1

|
7.50+0.05
10.285+0.125

|t
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SM8702AM

BLOCK DIAGRAM

I
| (1st PLL) !
: Unlock Detector :
XT Ei;_lxm i ,—. i :— ——— I: ————— E PCICLK_F
; Ph ch: [ DIVI3 5 PCICLK
X R-Countor Dets;zr mar:]?)e J_ veo i toDIV/E |1 [0:4)
i . 1 !
! [ % BE |
= gl | |
[IN ¥ Current |
» N-Countor Source i : DIV/2 : _|> 3 ]CLK
| | — \ I 3
S I —— = Alls;
SS CONTROLLER
o 14 SprAM
/\( ﬁ"’_|>"[o:13]
BUFFERIN _| Buf. Amp ~ _T
S ———— TN M
| (2nd P A
! Unlock Detector /LLK 1
| sl
! Phase Ch: | 48MHz
i R-Countor Detector Pufn‘-;e J_ vCo : DIV/3 -|> (USB)
| T Sk | | il
: Current - \ | 24MHz
| Source ! 12 -|> (Super 1/0)
\ ! N \ _T
: N-Countor :
! /\\ \ !
___________________ Z 7\:___ - T == TTTT TR T/
-|> 2 REF[0:1]
| N )
FS[0:2] ———~——»
o oM -|> 10APIC
MODE—— & Latch _T
4
SDATA 12¢c Control Logic
SCLK >———>
CPU_STOP#
PCI_STOP# AN \I
PIN DESCRIPT“wa\
Number Nam Iﬁzf Function Notes
1 (V?)l & 3, V}upply XT, XTN oscillator, REF[0:1] buffer, stop logic, 3.3V line
2 N FO o 14818MHz reference clock output
3 VS\ Ground Crystal oscillator, REF[0:1], 3.3Vline
4 X\ Crystal oscillator input

|
5/ /‘ M \/6 Crystal oscillator output

VD _ 3.3V supnl PClI clock output buffers, pre-buffer, stop logic, and
' pRly internal circuit logic supply

\W}J/ 0 PCI bus free-running clock output

CPU_STOP# (pin 17) and PCI_STOP# (pin 18) mode

! M | Mode settings (latch input) ls\decl)elgtlzpi:n'HlGH: Desktop mode
MODE = LOW: Mobile mode
8 PCICLKO 0 PCI bus clock output
9 VSS - Ground (3.3V supply) PClI clock output buffers, pre-buffer, stop logic
10 PCICLK1 0 PCI bus clock output
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SM8702AM

Number Name 110 Function Notes
11 PCICLK2 0 PCI bus clock output
12 PCICLK3 PCI bus clock output
13 PCICLK4 PCl bus clock output
14 VDD2 - 3.3V supply PCI clock output buffers, pré@ﬂ&&stop logic
15 BUFFERIN SDRAM clock input 'Sr‘ggtA‘)h;[gPlngR'N Is b”ﬁe’ed\‘d\m"”tp“t on
16 VSS - Ground (3.3V supply) SDRAM clock W stﬁp\ogw
SDRAM11 SDRAM clock output
H cpu_sToPs | ' | CPU clock autputs stap contro whzﬁbg;mow) CPUCLK[O}' [>d Low
SDRAM10 SDRAM clock output
e PCI_STOP# 0 PClI clock outputs stop control V‘{Q é:;lgly %M PCICLK[0:4] tied LOW
19 VDD3 - 3.3V supply SDRAM (& &&output bh{ ers, pre-buffer, stop logic
20 SDRAM9 0 SDRAM clock output /
21 SDRAMS SDRAM clock output ( /
22 Vss - | Ground (3.3v SW Q kag%'m%tggr?gﬁd I2C interface,
23 SDATA 110 | 2C serial data inpat’ /\
24 SCLK I | 1%C clock input
% 24MHz o 24MHz clock out}ut,\
FS1 Frequency sele/c/t}/(’rarﬁh@ﬁr)\
3 48MHz o 48MHz USAQ output \
FSO Freque yselectO ch input)
27 VDDA _ 3 34%( \ iI:nCeriELelr;‘g;iec,Szuz:)hgll;z/wMHz output supply, PLL and
28 SDRAM7 }a SDRA |oc7<\w@t
29 SDRAMS 0 < W c|ocW\
30 VDD:( - \3.\3V\sup SDRAM clock output buffers, pre-buffer, stop logic
31 SDRAMS 0 SDRAM™elgck outpyt
32 SDRAM4 b\ Wclock\omﬁut
33 VSS < E\rsun\d (}Ssésupply) SDRAM clock output buffers, pre-buffer, stop logic
34 SDRA(MS( 7) / SDRAM etk output
35 SDRAN\Z / sﬁR\M clock output
36 (VFfDS Q\}Av/éupply SDRAM clock output buffers, pre-buffer, stop logic
37 <\§§DQM1 ~o—IsBRAM clock output
38 Wm\ 0 | SDRAM clock output
39 VSS - Ground (3.3V supply) SDRAM clock output buffers, pre-buffer, stop logic
49’ Rhm\z 0 | SDRAM clock output
/M&\ SDRMlS\ SDRAM clock output
?ﬂ\ VDD/é / - 2.5/3.3V supply CPU clock output buffers, pre-buffer, stop logic
43 M 0 CPU clock output
44 \PK\K*G\ 0 CPU clock output
45 VSS\/ - Ground (2.5/3.3V supply) CPU clock output buffers, pre-buffer, stop logic
I REF1 " 14.318MHz reference clock output
FS2 Frequency select 2 (latch input)
47 I0APIC 0 14.318MHz I0APIC clock output
48 VDDL1 - 2.5/3.3V supply IOAPIC output buffer, pre-buffer, stop logic
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SM8702AM

SPECIFICATIONS

Absolute Maximum Ratings
VDD:vDD1,VvDD2,vDD3,vVDD4
VDDL:VDDL1, VDDL 2 unless otherwise noted.

Parameter Symbol y&uug\ Unit

Vop
—(7310 6.0 Vv

(Vo1 V2. Vop3: Vopa)
~N

Supply voltage range Voo

—0.3%¢ 6.0 v
(VopL1:VopL2)

VSS 0 \ V
Input voltage range Vin ( ( }N +Q3 v
Output voltage range Vourt % ({O.Sto%WS Vv
Storage temperature range Tstg \\\55/1/0})25 °C
Power dissipation Pp (/ 0.8 W

Recommended Operating Condition@
Vgg=0V &

Rating
Parameter Symbol Condition Unit
/\ min typ max

Vo X desinterna%r\cy
(vDDl,vDDg/ clock 3ng 10APIC outpl 3.135 3.300 3.465 v

Supply voltages Vpps,Vpp}) /| sta

Vp Internal coreNCPU Glock

/ Voor1: Vodez) WOAPICoutp stages

2.375 2.500 2.625 v

Operating temperature range m\ 0 - 70 °C
\&N\ cPUCR 10 - 20 oF

Maximum load capacitance (o PCICLK, SDRAM 20 - 30 pF

R REW 24/48MHz, I0APIC 10 - 20 oF

Reference frequency /\\ fRer - 14.318 - MHz
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SM8702AM

DC Electrical Characteristics

T,=01070°C, Vpp = 3.3V * 5%, Vpp = 2.5V * 5%, Vg = OV unless otherwise noted.

Rating
Parameter Symbol Condition m Unit
min bp\ max
HIGH-level input voltage Vi4 All pins excl. XT, XTN 2.0 - Voo v
All pins excl. XT, XTN, SDATA, SCLK V}Q\N\g\
LOW -level input voltage Vi v
SDATA, SCLK: IC interface (sﬁ/ - T
HIGH-level input current lin ViH=Vpp 5}0 - 10 \ HA
LOW -level input current n Vi =ov - 10 A
All clock outputs: PCICLK, SDRAM, KEF- \>
HIGH-level output voltage Von(.av) o = —1mA‘,j N 31350 |t e m\ > - v
Also, CPUCLK[0:1}.an e
All clock outputs: I0APIC outputs, wh
LOW -level output voltage VoL(3.3v) ~ _ ' - - 0.4 v
= |loL = 1A, Vpp = 3.135V VDDL[1:2] 334
CPUCLK[0:1], IOAPIC:
HIGH-level output voltage VoH(2.5v) 0w = —1T[TIA,]VDDL 5375y | cPuctk(f1] and 2.0 - - v
10 oNtputs, when
LOW -level output voltage Vor(2.5v) I(;'zlicanf/[AOI\ll][;;?/;\Pl.SY VD - - 0.4 v
CPUCLK[0:1]:Voy = 1.7V w 85 23.0
PCICLK_F, PCICLK[0:4]:
Vo = 2.0V 18.7 - 42.6
HIGH-level output current loH SDRAM[O'lS]'VOK:/-\ fouT<66.5MHZ 18.7 - 42.6 mA
REF[0:1], 24/48MB !
Vo = 2. 0V \\ 18.7 - 42.6
IOAPIC'V&\ ( LIV 8.5 - 23.0
O CPUC 07V 11.0 - 25.3
MC KN\ w1 | - |
LOW -level output current lor SDRA Ors 0.8V 18.7 - 40.3 mA
11 2413 fOUT = 66.5MHz
%w 18.7 - 403
L =
/\J\APNQ\\UjV 11.0 - 25.3
Output leakage current Q loz /O/utp}s\mgh impedance -10 - 10 LA
\%/ C.= @pF,)vDD=3.465v - - 180
Current consumptio Im\\CL_%VDDL = 3.465V fout = 66.5MHz - - 30 mA
|DD|_2 CL:OpF'VDDL:2'625V - - 20
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SM8702AM

AC Electrical Characteristics

CPU clock characteristics 1

Ta=01070°C,Vpp = 3.3V + 5%, Vpp, = 2.5V + 5%, Vg5 =0V, fy:1g = 14.318MHz, C; = 20pF unless other-
wise noted.

Rating
Parameter Symbol Condition Unit
oyl
Output clock rise time! t; VoL = 0.4V - Vgu = 2.0V transition time Q ( - \Z~0\ ns
Output clock fall time? t Vou = 2.0V = Vg = 0.4V transition time > - 2.0 \ \ ns
Duty cycle Dt V=125V 45 \SO\ 55 / %
Output clock jitter* tic V1 = 1.25V,1ising edge Cycle-to-cyclejitter//‘ S \> 250 ps
1 _ . Between CPUCLKR a / ~

Output clock skew tskw V1 =1.25V,rising edge CPUCLKL 250 ps
Clock frequency stabilize time! tsth Cold start \¥ -
Output impedance? Zo  |Vg=05Vpp, % -
1. Design maximum values, not 100% guaranteed. U

2. Design estimate values, not 100% guaranteed.

CPU clock characteristics 2

Ta: Oto 70°C, VDD :VDDL =3.3V £ 5%,V

Rating
Parameter Symbol Condition Unit
min typ max

Output clock rise time! /TB VOLxO\V\\OH = 2.4V tMn time - - 2.5 ns
Output clock fall time® N =2. 4NL\-Q\V transition time - - 2.5 ns
Duty cycle Dt \ 45 50 55 %
Output clock jitter! e Vi= Mn}dg) Cycle-to-cycle jitter - - 250 ps

Between CPUCLKO and

1 - .
Output clock skew tskw V1 = DY, rising edge CPUCLKL - - 250 ps
Clock frequency stabilize tim ! tefy Colekstart until clock reaches - - 3 ms
specified frequency
Output impedance? ( / 2 %76.5VDDL 10 - 60 o
N
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SM8702AM

PCI clock characteristics

T,=01070°C, Vpp = 3.3V £ 5%, Vg5 = OV, fy1g = 14.318MHz, C; = 30pF unless otherwise noted.

Ragg
Parameter Symbol Condition N Unit
min M max
Output clock rise time! t; VoL = 0.8V = Vgy = 2.4V transition time - - 2.0 ns
Output clock fall time* 1 Vou = 2.4V = Vg = 0.8V transition time - C\ 2\8\ ns
Duty cycle Dt |Vy=15V 5/ 50 785 %
Output clockjitter1 e V1 = 1.5V, rising edge Cycle-to-cycle jitter N - 250 \ ps
Between PCI clocks:
Output clock skew? tskw V1 = 1.5V, rising edge PCICLK_F and - - 250 ps
PCICLK[0:4] /‘
VT-CPUCLK = 125/15\/, Between CPU and\P
CPUIPCI clock skew? thpsk VrpcicLk = 1.5V, rising | clocks: CPUCLK[0:1 1.0 2 4.0 ns
edges PCICLK W 4]
Clock frequency stabilize time? tsth Cold start - - 3 ms
Output impedance? Zo  |Vo=05Vpp <> 10 - 60 Q

1. Design maximum values, not 100% guaranteed.
2. CPUCLK and PCICLK riSing edgeS,VT_CPUCLK =1.25V (VDDL = 25V)
3. Design estimate values, not 100% guaranteed.

SDRAM clock characteristics

Ta: 0to 70°C, VDD :VDDL =3.3V + 5%

ss oV, fxota =

BV (Vppnz 3.3V), ViwecLk = 1.5V skew measurement.

/318MHz, C; = 30pF unless otherwise noted.

Rating
Parameter Symbol Condifr Unit
Zﬂ> min typ max
Output clock rise time! t; Vors 0. 8v H transmon time - - 2.0 ns
Output clock fall time* 1 Vomrs ZNOL —\.86 transition time - - 2.0 ns
V1 =15V BUFFE .
Duty cycle1 \Dl\ inpat clock signatvige glﬁcﬁ( SiUrT;IEIEli’:I: ||:\,peu|t 40 50 60 %
\a{dfal e rate 2 1V/ns ¢ ¢
Vy :W]g edge,
Outout clock skew? { BUEFERIN input clock | Between SDRAM clocks: ~ 200 600 s
p w Si a rise and fall time SDRAM[0:13] P
/> ratg > 1V/ns
_/T/E/FFERIN = L5V,
) = 1.5V, rising
Input to output propagagion V1-sRAM Between BUFFERIN and B
delay?3 tha edgeslBUFFlERIN input SDRAM[0:13] 5.5 7.0 ns
clock signal rise and fall
time rate 21V/ns
ZO VO = 0.5VDD 10 - 60 Q

Output i@p({dance3

1. D
2. BUFF amhSDRAM
3. Design estimate valu

ign max{mum values, njot 100% guaranteed.
sipg edges, Vr.gyrreriy = 1.5V (logic level =

100% guaranteed.

3.3V),V1.spram = 1.5V delay measurement.
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SM8702AM

24MHz/48MHz, REF[0:1] clock characteristics

T,=01070°C, Vpp = 3.3V £ 5%, Vg5 = OV, fy1g = 14.318MHz, C; = 20pF unless otherwise noted.

Ratimg
Parameter Symbol Condition }"\ Unit
min t}ys\ max
Output clock rise time! t; VoL = 0.8V = Vgy = 2.4V transition time - 2.0 ns
Output clock fall time* 1 Vou = 2.4V = Vg = 0.8V transition time - C\ 2})\ ns
Duty cycle! Dt |Vy=15V {0 / 50 T80\ %
Output clockjitter1 e V1 = 1.5V, rising edge Absolute jitter N 250 800 \ \ ps
Supply ON (Vpp = 3.3V) /
Clock frequency stabilize time? tsth Cold start until clock reaches - - 3 ms
specified frequency, /‘
Output impedance? 2o [Vo=05Vpp \g / A 60 Q
AN
1. Design maximum values, not 100% guaranteed. U
2. Design estimate values, not 100% guaranteed.
IOAPIC clock characteristics
T,=01070°C, Vpp = 3.3V £ 5%, Vg =0V, f@: 14.31 = 20pF unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
VoL =0.8V - = {ransttign time,
- - 2.0
Vppi1 = 3.3V
Output clock rise time! t ns
VoL = 0 VOH 0V transmon fi
- - 2.0
Vopui
QQL = Om@an time, _ B 20
. DOLT
Output clock fall time @ ns
=2. 0V > 4V transition time, _ B 20
Duty cycle? \Dt\ Vi = V VDDL S 3 3V 40 50 60 %
Output clock jitter* \rjc\ N.SV, ’M Absolute jitter - 250 800 ps
Supply ON (Vpp = 3.3V)
Clock frequency stabilize time, ’_\M until clock reaches - - 3 ms
specified frequency
Output impedance? A~ 29/ 10 - 90 Q

1. Design maximum v
2. Design estimat

lugs, not 10 ua
\not 100% guar

v&zﬁ.svw
d
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I2C serial interface electrical characteristics

T,=01070°C, Vpp = 3.3V £ 5%, Vg5 = OV, fy1g = 14.318MHz, C; = 30pF unless otherwise noted.

Parameter Symbol Condition RaN Unit
min t}p\ max

Serial clock frequency fscik | 1°C standard mode 0 - 100 kHz
Serial clock start state hold time t4D:STA 4.05\ - Us
Serial clock LOW -level pulsewidth tow (7 / - = us
Serial clock HIGH-level pulsewidth tHiGH 4 - - \ \ Us
Successive start state setup time tsy:sTA ﬁ\ < - / Us
Data hold time tyD AT 2C device data / \S\ \\ 3.45 Us
Data input setup time tsy:DAT \ & /2/510\ \/47 - ns
Pulse rise time t ( (— v 1000 ns
Pulse fall time 1 / S - 300 ns
Stop state setup time tsu:sT0 ( ( \A{ - - Us
Serial data bus buffer time tauF Q \ 7 - - Us
Bus line load capacitance Cy V - - 400 pF

/

o N[O I [ L
T fiow e @% Lhosta al
SCLK BDNAY <P7 /| j\_/
thosta | |© \tH/D;DAZ(\ . tiusrn “| | tsusto
EKEH

\ 2C gerial data timing
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FUNCTIONAL DESCRIPTION
Mode Setting Overview

There are 2 methods that can be used to set the frequency and clock output start/stop opgrating modes.

» Using external inputs (pins 7, 17, 18, 25, 26, 46) or,
= Using dataread in from an 12C serial interface.

The default state is where the operating state is set by externa pin control. Thug equency can be
set by FS[0:2] (pins 25, 26, 46). Note that the SSCG function is OFF in this ¢ data byte O
bit 3isset to 1, then the output frequency is determined by data using the 12 read Spec-
trum function (SSCG) can be selected using |“C data. However, if mode <& ternal
pin control conflict or overlap, the mode settings dictated by 12C data have precedence over externd pin con-

trol.

During normal operation, pins 17 and 18 can function as SDRAM )
function as CPUCLK output stop control and PCICLK output stop Ne.mode), depending on the
state of MODE (pin 7) when power isfirst applied.

hcan e controlled by 12C serial
data include SSCG operation and mode, and output pin grouping enabhe/di sakle switching.

Inputs Output frequen y/\
CPUCLK
FS2 FS1 FSO0 i /Pe’\"t\\

HIGH HIGH HIGH 100.2 33.4

HIGH HIGH Low 133 3.2

HIGH Low HIGH 1/1/?\1\ \&Q
HIGH | Low LI ﬁ\ 34.3
Low | HieH | HIGAN] g8 33,
Low HIGH Low \Qs 47
Low Low W 749 537.4

Low Low Qo@ /54.7/\ 316

CLKJ[0:1]) and PCI clock (PCICLK[0:4]) output stop control signal inputs,
OP#, respectively. This function is used mainly to reduce power consumption.

MODE | Pin17 PM Mode

Desktop mode
Pins 17 and 18 are outputs.

HIGH | SDRAM11 | SDRAM10

Mobile mode

LOW | CPU_STOP# | PCI_STOP# Pins 17 and 18 are inputs.
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Operating Mode Summary

The state of the various external inputs and outputs in the operating modes is indicated in the following table.

MODE CSPELR_ﬁ;h#élpl# sgl?g\#“ég; CPUCLK[0:1] |PCICLK[0:4] 2S4EM;|-|L\%/:4[EKA1FH3§ Ogglylf;f('” % Notes!
Mo(l?:n%ggll)GH (SDFEmb(l)zdtput) (SDFEAn;b!)eudtput) Enabled Enabled Enabled /@Wmﬁzim
(CPU_Q'T%';#MU[) (PCI_SI-1|'|OGPH# npuy | EMabled | Enabled | Enable abled | Enabled
MODE = LOW (CPU_:1I'%';#input) (PCI_SLT%\IlDV# input) Enabled Disabled EPblﬁd\ Enabled \Eua\bled EJE%i}nzg inlpguts.
; n17 -
frevie e (CPU_|S-$C\)NP#input) (PCI_Sl-lTlt()BPH# inputy | Disabled | Enabled Q’@”ed? %\‘L?ab'ed ST Eha
(CPU_é?(\)NP#input) (PCI_SLTCC))\IIDV# input) Disabled Disabl}i/ Enable \E@>Ie Enabled elsTors

1. Enabled = output functions active. Disabled = LOW -level output.

CPU Clock Stop Function

In mobile mode, selected using MODE (pin 7), the Ci
control. The asynchronous stop signal input on CPU_S
PCI free-running output clock (PCICLK_F).

CPUCLK
(internal)

PCICLK

G

tputs can be stopped by external pin
internally on the rising edge of the

(internal)

PCICLK_F
(free-running)
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PCI Clock Stop Function

In mobile mode, selected using MODE (pin 7), the PCICLK[0:4] clock outputs can be stopped by external pin
control, in the same way as the CPU clock stop function.

When PCl_STOP# goes LOW, the PCI clock outputs (PCICLK) stop, and when PCl_@RNOP# goes HIGH, the
PCI clock outputs start. In either case, the PCI_STOP# signal is sampled internally on the'xising edge of PCI-
CLK, and the output state transition occurs with 1 PCI clock cycle delay.

CPUCLK
(internal)

PCICLK
(internal)

PCICLK _F
(free-running)

CPU_STOP#

7 @\?
PCI_STOP#J \@@\L\Q\ /

S

@
Q
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I2C Bus Serial Data Format

The format of the I2C serial dataon SDATA (pin 23) which isinput in sync with the serial data clock on SCLK
(pin 24) is shown below.

The SM8702AM 12C address is given below.

A6 | As | A4 | A3 | A2 | AL | A0 [Rryis

RIW#=0or1

In the start sequence, the 12C bus serial datais fed into the clock generator j owing direction.

1. 12C addresswith R/W# =0

2. ACK acknowledge bit

3. Two successive 8-bit dummy command code data wqrds (incl ACK acknowledge bit)
4. 8-bit dummy command code (Byte O to Byte 5)

Q

~<— The direction of 12C Data for Clock Generator
1bit  8bit 1bit 8bit 1bit / geit~JIbit\ 8bit 8hit  1hit 8hit  1bit
- s~ Y -
1°C Addr. |ol Dummy |A| Dummy AL Al A A Al
+RIW#H CCommandCCommary B}te 0 [C| By c| Byte2 |C Byte5 |C
K K K

(@
D2h Code |K| Code y( K K

T O dw

Bit4 Bit 3 Bit 2 Bit 1 Bit 0
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I°C Bus Data Bytes

Byte 0: function and frequency select

. . Power-ON
Bit Function default Notes
7 0: Spread spectrum £ 1.5% modulation 0 The spread spectrum accuxacy\of modulation is not
1: Spread spectrum + 0.5% modulation guaranteed.
Frequency select bits T\
) . . CPUCLK | PCICLK
Bit6 | Bit5 | Bit4 [MHZ] [MHZ]
1 1 1 100.2 33.4
1 1 0 133 33.2
64 1 0 1 112.1 37.3 1
1 0 0 103 34.3
0 1 1 66.5 33.2
0 1 0 83.3 41.6
0 0 1 74.9 }Q
0 0 0 w1 | b
3 0 I;Iardware f_requency select using FS[0:2] ?86:2] are latch inputs
1:1°C bus serial data frequency select
0: Spread spectrum center spread select \/
2 0
1: Spread spectrum down spread select
1 0: Normal operating mode (SSCG dis \Q>
1: Spread spectrum operatmg mod S/SGG\
0 0: Normal output mode (running), & > 0 All outputs are high impedance when bit 0 is set to 1.

1: Three-state out[y\mode

Byte 1: CPU register

Byte 2: PCl register

NN
7 26 }/\%HZ\N{\ 7 - 1 (Reserved)

6 25 (f?my?(SuperW 6 7 1 |pcicLk_F enable
5 - & (B,e/serveﬁ \ 5 - 1 (Reserved)

4 - < / 1 ?Rﬂ-se_wsds/ 4 14 1 PCICLK4 enable
3 {\\1 (Reserved) 3 12 1 PCICLK3 enable
2 - 1 (Reserved) 2 11 1 PCICLK2 enable
1 /JS\ 1 \QUCLKl enable 1 10 1 PCICLK1 enable
o L « N | cPuctko enable 0 8 1 |PcicLKo enable

1. 1=-enabled, 0 = disabled

NIPPON PRECISION CIRCUITS—15



SM8702AM

Byte 3: SDRAM register

Byte 5: REF/IOAPIC register

1. 1=-enabled, 0 = disabled

Byte 4: Reserved register

Bi Pin Power-ON

i number | default! @‘&
7 - 1 NM

6 - 1 (Reserve

s | - |1 (e

I BN
N

2 - \i\ @served)

L - [

0 —A( 1 \i\{?eserved)

1. 1= enabled, 0 = g bl\e\d\)

. Pin Power-ON . Pin Pow N
Bit number | default! Notes Bit number deél}ﬂ\ Notes
7 - 1 (Reserved) 7 - NReserved)
6 - 1 (Reserved) 6 &( 1 TR?s\eﬁ\ed)
5 - 1 (Reserved) = 1 (Resgv}d)
4 - 1 (Reserved) 4 /\47\ 1 IOAPIC enable
SDRAM[10:11] enable in 3 K /— 3 |Reserved)
3 17,18 1 desktop mode only (MODE =
HIGH) \-\/ > 1 (Reserved)
1 \46\ 1 REF1 enable
) 20, 2411 40, 1 SDRAM[8,9,12,13] enable (/\
\o\ o/ 1 [REFO enable
. 28, 2392 31, 1 SDRAM[4:7] enable 1.&%{) = disabled
0 34, 3358 ¥, 1 SDRAMI[0:3] enable

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
Circuits Inc. makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification.
The products described in this data sheet are not intended to use for the apparatus which influence human lives due to the failure or
malfunction of the products. Customers are requested to comply with applicable laws and regulations in effect now and hereinafter,
including compliance with export controls on the distribution or dissemination of the products. Customers shall not export, directly or
indirectly, any products without first obtaining required licenses and approvals from appropriate government agencies.
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