=@

0

4

0 00 DS90CPO40 [0 [

goobgoopcBOOO0O0OO02a000000

National
Semiconductor

DS90CP04

20040 10

4x 4000000025Gb/sO0LVDS OO0 DOODOO0O0OOODOOOO

g

DS90CP04 [0 4x 4000000000 0ODOOOOCOOOOOOO0O
gbobooobbobobooooooboooooobooooooo
gooooooboooboobooobooboooooog (Lvbs)
ooooooooboooOooobOOooOoOOoOboOOooooo
o0ooobooobooooooooboooboobooboooo
goobooooooooooboobobobooboboooooa
ooooooboooooooomobooooooom (oo
goooooooo)yOoOooOoooOooOoOoobodoooooaa
oobbo 40000 41 000000000O000O0DCOOOO
gooooooob4000000000000D0O00O00O0
goooboobobobob 1000000 0o0Oo ODpssocpro4
gboobooObobOoooooOoOobboon 2.5GhivsO O OO0
od

MODE O 0000000000 O000OO0OO0OO000000OO
oobooooODOO0ObOO0000oboooooboobOoooo
goobooooboobooboooboooooobobobooobooo
cobOoboboobbooobobooooooooooooood
ObbOoOoO0OO0OO0OSELor DOooOO00ooooonoooo
o00ooooooo0ooobobooobogooooo

HEN

2.5Gbps 00000000000
00000000000000000
0000000000000000
00000000000000
000000000000000000
LVDS/BLVDS/LVPECL/2.5V-CML 0 0000000
TRI-STATE LVDS 0 O

000000000000 00000000
200000000000

02s5v0000

0000002.5Gh/s 0 575mW (typ)

00000 LLP-32 00000 (00000 6% 6mm)
000000 cMoSOO000000O0

ooooooo
IN1+ N
IN1- .J')
IN2+
IN2- .;I")
IN3+
IN3- '\L)
IN4+
IN4- | 2
I—) 41 MUXI1 41 MUX2 \ 41muxa / O\ 41muxa /
SCLK -
SI/SEL1 —3»| Digital Control
SELO —> Interface
LOAD -
MODE =

OouT1+
OouT1-

A
CSCLK «€—

RSO

<_
RSCLK <

CsO

ouT2+
ouT2-
OuUT3+
ouT3-
ouT4+
OouT4-

1

7~ © National Semiconductor Corporation

DS200287-07-JP

obbboggbooobaooosantosaosec oo ur xvy #0d006Sd


http://www.dzsc.com/ic/sell_search.html?keyword=DS90CP04
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

DS90CP04

0000000 (ooo)

|
>—|—> RSCLK

p- CSCLK

|

| _|_>

I ROW

INPUT N ROW .

SUSEL1 ——g—] NPT N ECROMENT N outPuT  |——1 RSO

I REGISTER |

| [

|

|

| [

[ > =N |

! | J column N | o coo
SELO —d—t—p»] —A DECREMENT 1 recister kg

I CLOCK AND |
SCLK ——o—p»| CONTROL |
MODE —l—» ll> :
LOAD —4— N I

| [

SWITCH

: — RE"(SQTDER NCONFIGURATION :

! > REGISTER !

| [

L e e e e e e e e e e e e e e e e e e e e e e e e e e e [

www.national.com/JPN/




DS90CP04

goonoo

4+ & 4 & &
= = [ = =
2 2 2 ) )
O O O O O
1N I— 100 I~ 10
A L L HY
1 1 1 1 1 1 1 1 1 1
[ I— . _a [ I— [ I—
R . R .
aoa | i = i _ _ i & 1]aan
osy |1 <} I EllL
_ . _
pmm————— . N [A— .
Mosd | o | w c oy ] avon
| P H _ > = = bmmmmm— H
= TG
[E—— f 8= o pm————mn "
ano |1 < i o TR 1 & ilane
[ 1 = S 0 £ £ 2 [ S, 1
[0] o - E £ 2
[ ainiiiain 1 1 m - Lg = [ "
01as |1 w 1 o Se g i & ilane
Il ——— 4 A 3 = o o 1
| 2 g _
—— .
3198 © i 2 i]>0s0
1138/1S _ _ 080
aan _ _ aan
jo! 12! 1o e 13 e e
b L pdoLd L L
; . ! . : . } .
z 2 2 g2 g2 ¢ 2 3

Order Number DS90CP04TLQ, DS90CP04TLQX (Tape and Reel)

See NS Package Number LQA32A

www.national.com/JPN/



DS90CP04

good

nDoo |oooo | ooooooo 0o

0000000000000000

NI 16 LLVDS | 000000000000

NI D) 15

N2 14 LLVDS | 000000000000

N2 13

N3O 12 LLVDS | 000000000000

IN3 D 11

N4 ] 10 LLVDS | 00DD0D0O00000

N4 9

00000000

outio | 25 0,LVDS | 0000000000000 INI:0IN2£0IN3G: 0IN4: 000000000

outio | 2 OUTI+ 000000

out20 | 27 0,LvDS | 0000000000000 INI0IN2£0IN3G: 0IN4: 000000000

our2n | s OUT2: 000000

our3o | 29 0,LVDS | DO00ODDO0O000000INI:OIN2:OIN3:OIN4+ 000000000

ourst | 30 OUT3+ 000000

ouT4n | 31 0,LVDS | 0DDD00O0000000INI0IN2£0IN3G+ 0IN4: 000000000

outen | 1 OUT4+ 00O OO0

0000000000000

SCLK 6 LLVCMOS | SI0000000000000000000000000 0000000 0 SCLK O
OMHz00 100MHz )0 000000 0 00000000000000 00 SCLK 00
0000 0000000000000 0000000000000 0000000000
0000000 0000000SCLKO00 LOWO 000000000

SI/SELL| 7 LLVCMOS | 00000 0000000000000000000000 0000 SCLKO00000
000000 0 00000000000000000 0

SELO 5 1, LVCMOS | DODD D 0000 000000000000000 0

cso 18 0,LVCMOS | MODE 0 LOW 000000000000000000000000000000000

RSO R 0000 CSORSO) 100000 000000 CSORSO) 100 00000000000
0000 SID00000000000000000000000 (00 )1000000
00 10000000000000000000000000000 CSORO)D
SCLK 0000 00000000000000000

CSCLK 19 0,LVCMOS | MODE 0 LOW 00000000 00000 00000 SCLK 000000 000000

RSCLK 5 0000000000000000000000000000CSCLK(RSCLK) 000
000000000 00000000000000000000000

LOAD 2 ILLVCMOS | LOAD 000 HIGHOOD SCLKO LOW 00 HIGHO 0 00000000000
000000000 000000000000000000000 000000000000
D0OODO00000000000000000000000000 LOADOO00 1
SCLK 000000 HIGHOO 00000 0 LOAD 0 00 HIGH 0000 0 0000
00000000000000000000

MODE 23 I,LVCMOS | MODE 0 LOW 000 SCLK 0 00000000000 000000 0 SCLK 0 0 0
CSCLK/RSCLK [ 0 000 00000 0 MODE 0 HIGH 0000 SCLK 01 0 000
D00 0000000000000000000000 MODED LOW 000000 00
OD00D0000000000000000000

POWER

Voo |1,8,17,24]  LPower | VppD 2.5V 0000400000 ESRO.0WFO00000000000 Vpp[l
GND 00000000000

GND  |4,20,21,| LPower | LVDSO CMOSO 000000000000 LLP-320000000 000 DAPOD

DAP 00 00000 0000000 0 DAPOO 0000 00000000000000 0 0

00 ACOO0000000000400000000000000000000000
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LOAD MODE SCLK googo
0 0 LH SiO000000000000000b0000cbobobobooooooo
0 1 LH SCLK O OOoOooooboooooobobobooboboooobobdbo o MODE O
00 rowoOOooo RSCLKO CSCLK OO Lowdoooooooooooooo
gobooboobobooogoooo
LH 0 X gooooboboooboourioouvuT4000000ODOO0OOOOOOOCOOBOOO
gooobobooooooobobobbooobDO0 scLkogooooboooooo
oo
1 1 LH SCLKOOOOOOoooooooooobbobooooooooobooo o MODE O
00 Lowdoooo RSCLKO CSCLKOO LowDoooooooooooooo
gboobooboooooooo
goooooog
MODE SEL1 SELO ooooo
0 X X SELo/1 0000000000000 000000 booboooboobooo

00 :IN1-O0UT1OUT2 OUT3 OUT4

00 :IN2-0OUT10UT2 OUT3 OUT4

00 :IN1-OUT1OUT20 IN3 - OUT3 OUT4

0000 :INI-OUTIOIN2 - OUT20 IN3 - OUT30 IN4 - OUT4

LH:LOW OO HIGHO O OO (00000000 )

X:00oo00oo
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SELO =1

SEL1 =1
IN1+ ™ ™ OUT1+
IN1- ) /(? ouTH-
IN2+ ™ ™ ouT2+
IN2- /t? ) ouT2-
IN3+ ™ ™\ OUT3+
ING- /? /? oUT3-
IN4+ N ™ ouT4+
IN4- ) ) ouT4-

SELO=0

SEL1 =1
IN1+ ™ ™ OUT1+
IN1- 2 ) OUT1-
ouT2+
ouT2-
IN3+ ™ ™\ OUT3+
IN3- ) ouT3-
OUT4+
ouT4-

IN1+

IN1-

IN2+

IN2-

SELO0=0
SEL1=0

k\/l

ikkk

SELO =1
SEL1=0

T

FIGURE 1. DS90CP04 Configuration Select Decode
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ouT2+
OuUT2-
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goobooboooboooboobocooooOooOOo0ooOooooooooo 00006, 2640 /W
0000000000000000000000000 ESD O O
0000 (Vpp) 003vO0 3V 0O000001.5kQ0 100pF
CMOS/TTL 0000 003VO (Vpp D 03V) Lvbs oo ~1.0kv
LVDSOO000 000 003v00 33V Lvps b0 LIV
Lvbsooooooono 0o3vOoO3v Doooon 4.4V
LvDSO 00000 40mA EIAJO 0Q O 200pF O 100v
ooooooon 01500
Dooooo nesoonison D OUDODO
goooo(oobooo40) 0 2600 000 OO0 OO0 oo
2s000ooobooooooo 0000 (Vpp-GND) 2375 25 2.625 \%
LLP-32 3200 mW oooooooo 0.05 33 \%
Ooooooooo 250000 38mWw/0 oooooog 0 40 25 85 0
ooooo 110 O
googd
gooooooooooo0ooooooOobooooooboobo
Symbol Parameter Conditions Min Typ Max Units
(Note 2)
LVCMOS/LVTTL DC SPECIFICATIONS (SCLK, SI/SEL1, SEL0, LOAD, MODE , CSCLK, RSCLK, CSO, RSO)
Vi High Level Input Voltage 1.7 Vpp v
ViL Low Level Input Voltage GND 0.7 v
Iig High Level Input Current VinO Vpp O Vppmax g 10 010 A
I Low Level Input Current Vin Vss, Vop U Vpbmax 010 o 10 uA
Cini Input Capacitance Any Digital Input Pin to Vgg 3.5 pF
Courl Output Capacitance Any Digital Output Pin to Vgg 5.5 pF
Veo Input Clamp Voltage Icp OO 18 mA Ol1s 0o \%
Von High Level Output Voltage Iog OO 4.0 mA, Vpp O Vppmin 1.9 \%
Iogy OO 100p A, Vpp O 2.5V 2.4 v
VoL Low Level Output Voltage Ior. O 4.0 mA, Vpp O VppMmin 0.4 \
Ior O 100p A, Vpp O 2.5V 0.1 \%
LVDS INPUT DC SPECIFICATIONS (IN1+ ,IN2+ ,IN3+ ,IN4+ )
Vr1H Differential Input High Threshold | VO 0.05V or 1.2V or 2.45V, 0 50 mv
(Note 3) VppO 2.5V
V1L Differential Input Low Threshold | VO 0.05V or 1.2V or 2.45V, a 50 0 mv
Vpp O 2.5V
Vip Differential Input Voltage VppO 2.5V, Ve O 0.05V to 2.45V 100 Vb mV
Vemr Common Mode Voltage Range VipO 100 mV, Vpp O 2.5V 0.05 3.25 A%
Cino Input Capacitance INO or INO to Vgg 3.5 pF
Iy Input Current VinO 2.5V, Vpp O Vppmaxor OV | O 10 010 uA
VinO OV, Vpp O Vppmax or 0V O 10 O1o HA
LVDS OUTPUT DC SPECIFICATIONS (OUT1+ ,0UT2+ ,0UT3+ ,0UT4% )
Vob (I?\llifteerzr;tlal Output Voltage glfj Ii DlOg:g ubrzt\zﬁeen OUTO and 250 400 475 mv
AVop Change in Vg, between 035 35 mv
Complementary States
Vos Offset Voltage (Note 4) 1.125 1.25 1.375 \%
AVpg Change in Vg between 035 35 mv
Complementary States
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Symbol Parameter Conditions Min (Note 2) Max Units
LVDS OUTPUT DC SPECIFICATIONS (OUTI1+ ,O0UT2+ ,0UT3+ ,0UT4+ )
loz Output TRI-STATE Current TRI-STATE Output o 10 010 UA
VourU Vpp or Vsg
Iorr Power Off Leakage Current Vpp O 0V, Voyr O 2.5V or GND 010 010 uA
Ios Output Short Circuit Current, One | OUT O or OUT O Short to GND ui1s 040 mA
Complementary Output OUTO or OUT O Short to Vi 15 40 mA
Ioss Output Short Circuit Current, both | OUT O and OUT [ Short to GND ui1s 030 mA
Complementary Outputs OUT O and OUT O Short to Ve 15 30 mA
Cout2 Output Capacitance OUT O or OUTO to GND when 55 F
TRI-STATE ’ P
SUPPLY CURRENT
Icep Total Supply Current All inputs and outputs enabled,
terminated with differential load of 220 300 mA
100Q between OUT O and OUT O .
Iccz TRI-STATE Supply Current TRI-STATE All Outputs 10 20 mA
SWITCHING CHARACTERISTICS — LVDS OUTPUTS (Figures 30 50 6)
tLHT lefefeptlal Low to High Use an alternating 1 and 0 pattern 100 135 160 ps
Transition Time at 200 Mb/s, measure between
tHLT Differential High to Low 200 and 800 of Vop.
. . 100 135 160 ps
Transition Time
tpLHD Differential Low to High Use an alternating 1 and 0 pattern
Propagation Delay at 200 Mb/s, measure at 500 Vgp 500 730 1200 ps
: : : between input to output.
tPHLD leferent}al High to Low 500 750 1200 ps
Propagation Delay
tsKD1 Pulse Skew ltpL HD~tPHLD 0 30 ps
tskce Output Channel to Channel Skew | Difference in propagation delay
(tpLup Of tpyrp) among all output
channels in Broadcast mode (any 0 >0 100 ps
one input to all outputs).
thT Jitter (Note 5)
Alternating 1 and 0 Pattern
750 MHz 1.6 2.5 psrms
1.25 GHz 1.6 2.5 psrms
K28.5 Pattern
1.5 Gb/s 10 40 psp-p
2.5 Gb/s 27 60 pSp-p
PRBS 2%-1 Pattern
1.5 Gb/s 25 40 pSp-p
2.5 Gb/s 40 70 pPSp-p
ton LVDS Output Enable Time Time from LOAD O LH or SELx to
OUT+ change from TRI-STATE to 50 150 300 ns
active.
toFF LVDS Output Disable Time Time from LOAD O LH or SELx to
OUT * change from active to 3 5 ns
TRI-STATE.
tgw LVDS Switching Time Time from LOAD O LH to new
switch configuration effective for 50 150 ns
OUT+ .

www.national.com/JPN/
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gooooooboboooo0oOoooooOopooooooooo
Symbol Parameter Conditions Min Typ Max Units
(Note 2)
SWITCHING CHARACTERISTICS — LVDS OUTPUTS (Figures 3, 5, 6)
N -
tSEL SELx to OUT Configuration select to new data at 50 150 ns
OUT+ .
SWITCHING CHARACTERISTICS — Serial control Interface (Figures 4, 8, 9)
Fscrx SCLK Clock Frequency 0 100 MHz
TpheeLk CSCLK Duty Cycle Input SCLK Duty Cycle set at 500 45 s q
RSCLK Duty Cycle
tg SI-SCLK or MODE-SCLK Setup | From SI or MODE Input Data to 15 n
Time SCLK Rising Edge ’ s
ty SCLK-SI or SCLK-MODE Hold | From SCLK Rising Edge to SI or | N
Time MODE Input Data s
tbso SCLK to RSO or CSO Delay From SCLK to RSO or CSO 1.5 4 ns
tDSCLK SCLK to RSCLK or CSCLK From SCLK to RSCLK or CSCLK 4.0 35 s
Delay ’ ’
tDSDIF |[SCLK to RSCLK or CSCLK- Propagation Delay Difference s 45
SCLK to RSO or CSO| between tpgo and tpgcrk ’ ’ ns
Trise Logic Low to High Transition 200 to 800 at RSO, CSO, RSCLK, 15 ns
Time or CSCLK '
TEALL Logic High to Low Transition 800 to 2000 at RSO, CSO, RSCLK, 15 ns
Time or CSCLK '
Note1: 0000000000000 00000000000O0O0O0O0OOO0O00O00O0O0000OOO00O000000O0O0OO0OOBO00OO0
gooooooooooo
Note2: 0000 VppO25vOT,02500000000000000000000000000000O00O0O0O000000OO
Note3: 000000 VopO |OUTOO OUTO |D000000O0000O0O0O000O vipO INOOINO |D00000000000
Note 4: O 00O00MOO Vs OOLVDSOOOOOOOOOOOOO HIGHOOOOO rownOooOoooooooooooooo
Note5: 00000000 O0O 10000 LVDSOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOODOOODODOOOOOOO0O0OO 3000
goo0O0O00000000000 1.25Gh/s 0 K285 DOOOOOOOOOOOO0OOOOOOOOOOOOOOOOOOOO0OOO0OO0OOOoOO
ooooooooooooononobooooooon 1,000 0 0000000000000000000000O000000000 K28.500000000000
0ooo ool1111010 1100000101 D OO0O0O0OO ODOODOOO (DJOOOOH)DOOOOOOODO 350 0000000000 OOOOOOO0OOOO0OO
oooo(tnoossco 0 000000000000000000O000000000O0O00000O0000000B0O0
DC
Source
>100K VOUT+
IN+ M OUT+ RL/2
vDC1 N R > U D AR,
>100K | VOS VOD = [VOUT+ - VOUT-|
49.99 49.99
v < VouT-
>100K
FIGURE 2. Differential Driver DC Test Circuit
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00000 (ooo)
OUT+ and OUT- are connected to a
ADVANTEST D3186 VDD =250V 100<2 differential transmission line
Data Generator ( -— e e e e = CSAS000
VID=250mV | DC C
VOS=1.20V | | | BLock oax
50
i+ | a 4 OUT+
—.—
| IR E U D> .
- " |
TRIG Ny X/ ouT-
| DC
I ) -1 sLock Coax
— e e e e b
500 § 50Q 50
DUT  yss=oov VOD = [VOUT+ - VOUT-|
v
£ Coax
\4:)
50
FIGURE 3. Differential Driver AC Test Circuit
50 95042 resistors provide a 20:1 attenuation
0 hetwork with CSAB000.
Tek DG2020
Pulse Generator C, is a lumped capacitance placed as close
VOH = VDD VDD= 2.50V as possible to the device output.
VOL = GND _——— e e CSAB00D
[ | 9500 502 Scope
1 Termination
MODE }—¢- | MoDE RSO b——————¢—AAA—
LOAD * { LOAD RSCLK | ° YY)y
SI/SEL1 4 SI/SEL1 N
SCLK »——| SCLK csof T MV
SELO CSCLK
SELO * || s G I g M
| | g 1T
TRIC | DUT l C, =15pF
=1op
\_ q--- J -
ves=00v 4500 50Q Scope
,\/\A, Termination
45042 resistors provide a 10:1 ii
attenuation network with CSA8000.
'
FIGURE 4. LVCMOS Driver AC Test Circuit (Note 6)
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Note6: LVCMOSUOOOOOO ACOOOOFigure400000000000000O00000O0O0O0DOOOCOOOOOOOOOOOOOOOO0OO

IN+
VOS=1.2V typical
IN-
IN+
VID
IN-
FIGURE 5. LVDS Signals
(OUT+ - OUT-) , \
80% —— — 80%
-fFr—-——————————— - oV
20% — 20%
tLHT tHLT
ouT+
vOD
OUT-
FIGURE 6. LVDS Output Transition Time
(IN+ - IN-)
——————— \————————————ZZ—————— 0.0v
- tPLHD " B tenin "
(OUT+ - OUT-)

00V —————- &

FIGURE 7. LVDS Output Propagation Delay
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SCLK
tS
VALID
Sl DATA
WINDOW
— toso
RSO
CSO
—> — thocik
RSCLK /
CSCLK /
—» — tospir
FIGURE 8. Serial Interface Propagation Delay and Input Timing Waveforms
SCLK
ts—  [— —>
MODE
SCLK
(Internal) J
— toscik
RSCLK
CSCLK

FIGURE 9. Serial Interface — MODE Timing and Functionality
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[ Load Configuration "A"

LOAD or U
SELx '

(- Load Configuration "B"

I

e

—» ’47 tow

OuT+

Configuration "A" Configuration "B"

— ’47 tore
OouT+ k 50%

toy — |

OuT- f 50%

FIGURE 10. Configuration and Output Enable/Disable Timing

goon

gobbooooobboboooooobooo

0ooDoDb0ooo scLkooooboooooobo stogoo
ubobooboooooboooooooooboobooooobooo
oboobooboboob obboobooboboboboooba
goboooooooooocoOoboOoooooOoboboooooo
DS90CP04 U0 000 O000OOOOOOOOOOOOOOOOO
gobotobobooobbodoooooobooo O (RSCLKORSO)
ooboooboOoboooooOooOobbbboobobooooooo
gooobooooboobboooooooooobooboboo o
(CSCLKO CSO) oo oboooooboooobobooobog
RSCLKO RSOOCSCLKDO cSoOOOoouooooooood

gooodoooooooooo (SCLKO S oooooooo o
ooooooobooooboooooo

ooooo0oooopooooboooobOoooo o0mooo
00ooooooo000 e0MmObObO0O00000 s1oo
000000000 000000000ooooooooood 1FH
000000000 1EHO 200000000 00000000
0000000000000 000000000000000000
000000 4000000000000000000000O0
Table 1. 30-Bit Control Word DO Table 2. Switch Configuration
Data0 0 0000000000000 0OD290 S1000000
oooooomooo

TABLE 1. 30-Bit Control Word
om omo oo
D29-D24 6 0oooooooboooboboogoboon o1 11110 LOAD)
D23-D18 6 gooobooooooooooboboboob oo 0 bObOoob00oobobbooobo o s40oobbboog
gooboooogog
D17-D12 6 00000000000000000000000000 000000000000000 640000000
gooooooooooo o
D11-D9 3 00 100000000000000 0 Table 2. Switch Configuration Data0 0 0000000 O
D8-D6 3 00 200000000000000 0 Table 2. Switch Configuration Data 1 0 00 00000 O
D5-D3 3 00 300000000000000O O Table 2. Switch Configuration Data (0 0 OO0 00000 O
D2-D0 3 00 400000000000000O 0O Table 2. Switch Configuration Data 0 O OO0 00000 O
TABLE 2. Switch Configuration Data
MSB LSB | OUT1+ 000000 OouUT2+ 000000 ouUT3+x 000000 OuUT4+ DOOOODO
0 0 00 10 TRI-STATE 00 20 TRI-STATE 00 30 TRI-STATE 00 40 TRI-STATE
0 1 IN1+ IN1+ INT1+ IN1+
0 1 0 IN2+ IN2+ IN2+ IN2+
0 1 1 IN3+ IN3+ IN3+ IN3 +
1 0 IN4 + IN4 + IN4+ IN4
1 0 1 ooo
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o000 (ooo)

TABLE 2. Switch Configuration Data (0 00 )

MSB LSB | OUT1+ 000000

OouUT2+ 000000

ouUT3+ 000000 OUT4+ JOOOODO

gobboodooooboobooobooooooo

gooooooooooobooo

Ogoooo Nx NOOooooooooomoobooooooo
oboooobobooboobobooboooooooooo oooo
goooooooobobbb100NODOOoooooooooboo
ooobood 100 NOoooooooooooooob oog
goooo (SCLKO Sy oooooooooooooboooooo
ooooooooboooobobooobboobooooooood
goboooooooobobobobboooooobbooooooa
gooobobbooooooooboboobooobooobooog
goooooooooboooboooboboobooboobooooDooboo
goobooobooobo10b0bobooooobobboboooo 1
ooooooooobooooobooooooooo (eso g
CSCLK) 0O oobobobooobooooo 100o00b0oa
0000000000000oo (RSO0 RSCLK) ODOO0O000O0
ooobooooobbbooobooboooboooboobobo o
goboobooooboobbbooboboboooooooboooo
goooooo

gooooooobboooooOooooooooooboooooo
000 (b2o0 240 01 1111'OOO o1 1110) DO OO0 OO
ooboboboooooboooooooboboooboooona
gooboooobobooboooobobooooo 3o0moooo
goboboogooooobobbbobooooooooog

ooboooooooooooooboobboboooooooooo
gooboooooobobooooboboooobbooooooo
LOAD OO0 HIGHOOOOOOOOOOOOO0oooooao
goooooooboooooooobocoaADOOOOOOOO
goooooODOOoomobbbobbboogooboooboooo
uboooooobbobobbooooooooooooooooo
oo 200000000

00000000000 00000 0bD0b00o 0O sCLK
0oo000000000ooodoooooooooooooog
RSOO csoOO000000000Ooooooooboogo 70
000 (sCL) 0ooooooooooooooooooooog
0000000000 oooooopooooooooooog
00004 000000000000000OO00CO0OOOODOO
0000 Table 3. Example to Program a 4 Device Array O OO0

0 (OUT1 0 IN1IOOUT20 IN20OUTI16 U INl6) OO OO0
oooboboooooobooobooooooooooooooooo
ooobobooo400 3o0mgbbobooooooooboo
go0 120000000000 0000000DOOO0OO00O0O00Od
gboooboboooooboobbobooooobbobood
oo obboobbooooooboboooboobobooooong
gboooobboooobooooboboooooooboo

goboooboogo

DS90CPO4 DO O OODOOOOOOOO (01 1110v) 00000
goooogoboobobboboobooboobooboboobooo
o0oobooo0ooooooboooobooooooboo ouTtt
O ouT400M0000000 000000 RSoO csonO OO
goooobobooobboobooobooooooooooog
oooooo arnvyyoooooooooooooooooo
goooooooooboboooboobOoooboobooooboooo
rRsoOoOoOOOboOoOooboooOoobboooooboooboooo
uoobooobobooooooooooboooboooboooo
oooooooobobooboooooboooo csooooooo
gooooooobbooooobooooboooboooooon
goooooooboobbooooooooboboboboao
goooooooosroooooooooobooooobaoo
oo

Table 4. A Read-Back Example from a 4 Device Array J 4 x 4
0oo0oopoooo0oo0oooo4000000000000
ooooo00ooo0oooooo0ooo0oooooooooooo
00000000 ooooo0ooooooooooooooooo
000 sCLKO000ooo00o4000 3000000
00000000000000004x 30 SCLKOO0OOO00O00O
gooo0oooooooooobooooobnD 1 0000 7 SCLK
OoDoOooOO0oDO0O0O0O sCcLkO0O 1800000000000
O0000000000MOO000000O00RSOOORSCLK
00000000000040000000000000000
oooooOoOoooosIo owooopoooooogoo

TABLE 3. Example to Program a 4 Device Array

goobooo
ggo gooo goooogo
gooo oooo gooo OouT1 ouT2 OouT3 ouT4 SCLK ooooo
D29:D24 D23:D18 D17:D12 D11:D9 D8:D6 D5:D3 D2:D0 goooo oooooo
01 1111 00 0000 00 0011 001 010 011 100 30 0,3
01 1111 00 0000 00 0010 001 010 011 100 30 0,2
01 1111 00 0000 00 0001 001 010 011 100 30 0,1
01 1111 00 0000 00 0000 001 010 011 100 30 0,0
goboboboooobbobooobbob obobobooDbbOoo s1oooboooooboooboo
gboooooboboooooooooo
ocooooooboooOoObbooobboboooOobooooooooOobboOoooOoooobooo 2
2000000000000000000

www.national.com/JPN/
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TABLE 4. A Read-Back Example from a 4 Device Array

ooog oooag
oooo oooo gooo OUT1 ouT2 OUT3 ouT4 SCLK od
D29:D24 D23:D18 D17:D12 D11:D9 D8:D6 D5:D3 D2:D0 goooo
Read-Back
011110 00 0000 111111 000 000 000 000 30 R.C)0 0,3
Read-Back
011110 00 0000 111110 000 000 000 000 30 (R.C)0 0,2
Read-Back
011110 00 0000 11 1101 000 000 000 000 30 R.C)0 0, 1
Read-Back
011110 00 0000 11 1100 001 010 011 100 30 ®R.C)0 0,0
Note 7: gobDoo0ooobobbooo0b0O0OFigure 11 00000 16x 16000000000 O000D0DOOOO0OOOODOODOODOOOOOOOOOOOOO

gbooboobbooboobobobbobooobobo

gobboboooboobooboOoo0ODb RSOO RSCLKOOOOO
gooo0og csob ecscLkuoguooooooooooooon
gdod roAbD00ogooooooboooboobooobooon

godbooLroADOOOOODODOODLOOOOODOOOODOO
ooooooooobbooobobooooboobooboooooo
oooooboobooooobo o0 0b0LoOAD DOO0DOODbOO

goooobooooobobboooooo

NUMBER OF SCLK POSITIVE EDGE TRANSITIONS

0 30 60
>
CONTROL WORD 1 CONTROL WORD 1
DEVICE 0 —# |[01 F] [1Jl0] [1]11][1](1] [01 F1 [01[0] [21[21[4][4]
(7 Slooks) [01 F1 (0J0] [1111[1111] [01 F] [3F10] [21[2][4][4]
Device 1 Device 0
Configuration Ready to Configuration Ready
Load to Load
FIGURE 11.
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DS90CP04

gooobpoogo

0ooooo
300000000 : 00000000 (0000000 (00000000 J[OUTI][OUT2][OUT3][OUT4]

gooooooo :

[01 11117 [0][1] [1][1][1][1] /* 0000 0 1000000000 INT *//

[01 1111] [0][0] [2][2][4][4] /* 00O O 00 IN20 OUTIO OUT2 00 OO IN4D OUT3O OUT40 OO *//
LOADO HOSCLK O LH

NUMBER OF SCLK POSITIVE EDGE TRANSITIONS
0 30 60 90 120 150

[ [ L L [ : »
CONTROLWORD 1 |CONTROLWORD?2 |CONTROLWORD3 |CONTROLWORD 4
DEVICE 0 —# [[01 F1[OI(3] [4][4](4](4] ({01 F] [0][2] [O](3][0][0] ~ ([O1 F][O][1] [O][O][2][0] ~ |[O1 F][O][O] [1][2][3][4]

DEVICE 1

(+7 Clocks) [01 F1[0][0] [O][0][2][0] | [O1 F] [O][3F] [1]2][3][4]

[01 FT[O1[2] [4][41141(4] | [O1 F] [O][1] [O][3](O][C]

DEVICE 2

(+14 Clocks) [01 F] [OI[3E] [11[2][3][4]

[01 F1[O][1] [41141[41(4] | [01 F] [01[0] [O][3](O1[0] | [O1 F] [O](3F] [O][0](2][0]

(+;'1E(¥Iﬁi:;—> [01 F] [O][0] [4][4][4][4] | [01 F] [O][3F] [O][3][OI[0] | [01 FI[O][3E] [O][O][2][O] | [01 F] [O][3D] [11[21[3](4]

4

Device 3 Device 2 Device 1 Device 0
Configuration Configuration Configuration Configuration
Ready to Load Ready to Load Ready to Load Ready to Load

godoooobobbobboobooooobo

SCLK O goooooo

6 goobo@®ROUoOcCOoOOO1000DOO0O0DOOOOOOOOOODOOOOOO

18 goobo®ROoOcCOoOO1000000000OO00OODO 100000 0o00ODOOOOOOOOOOO 1000
gooooboobooboo 1000 bob0 (Dooooobbo opRsoooboOoooO

36 goooo®ROoOcCcOoOO2000000000000000000000O0OO

48 goobo@®ROoOCOobO 20000000000 oOOOOO oOOOOOOOOOLDOODOOOOOOODOOO
goooobooobooboboboboboboooobooooon

60 goobo@®ROIoOCOOODOOO0OOOOOO LOADOOOOODO

gooo10000000D000DO0DODO0O00

SCLK O goooooo
13 oooboi1RO1OcooboO1000000000000O0G0000O0O00O00OO
25 gobobi1RO10cCcOo00O2000000000000000 oOOODL oOOLDOODODOLOODLDOOOO

o0ooo0ooobboobooobooboOoo1booooooooooooo

37 goob 1RO cCcOoopboO0o0oooOoOO LoADOOOOOO

43 oobb1RO10COo0p0O0O2000000000000000000DOCOOOO

55 gobb1RO10cCcOoO0O0O200000000000000O0 3FO0000O0 OOODOOOOOOOOOODO 200
oobooooooboobbobo 1000000 (booooooo 3y rRsogbooooon

oooooo
300000000 : (00000000 (0000000 (00000000 J[OUT1][OUT2][OUT3][OUT4]

gooooooo :
[01 1110] [1][0] [0][0][0][0] /* 0000 0 10000000000 */
[01 1110] [0][0] [0][0][0][0] /* 000D 0 00000 OOOOO0 */

www.national.com/JPN/ 16



O0o000oo0o (ooo)y

NUMBER OF SCLK POSITIVE EDGE TRANSITIONS

0

30
[

€0

90 120

CONTROLWORD 1

CONTROL WORD 2

CONTROLWORD 3

CONTROL WORD 4

DEVICE 0 —»- |[01 E[0Ji3] [OJ(OJ/0][] | (01 E] [O](2] [O]OI(QI[0] |01 E] [O][1] [OJOI[C]I0] | [01 E] [O][0] [Ol[0Tol[e]
DEVICE 1
(+7 Clocks) ™ | [01 E1 [012] [01[0][01(0] [01 E] [OI[1] [O][QI[C][0] [01 E] [0][0] [O][0][C][0] [01 E][O](3F] [11[2][3][4]
DEVICE 2
(HacClocks) ™ [01 E] [O1[1] [O1[01[0][0] [01 E] [0][0] [O][O1[0][0] [01 FT[OIISF][O101(=2][0]  |[O1 E] [OI[3E] [1][2][3][4]
DEVICE 3
———————| [01 E] [0][0] [0][O][0][O] [01 E] [O][3F] [O)(3])[0][0] | [O1 E] [O][3E] [O)[O[2][0] | [O1 E][O][3D] [1][2][3]4]
(+21 Clocks)
Device 3 Configuration Read Out _+
(07 E] [O3F] [4114104](4] Device 0 Configuration Read Out
Device 2 Configuration Read Out [01 E] [O][3C] [1][2][3][4]
(01 E] [O][3E] [OI3][0110] Device 1 Configuration Read Out
[01 E] [0][3D] [0][0](2][0]
dodooO0ObOObOOoOobobobDOobbobobon
SCLK O goooooo
6 gooooRODoOCOoOO 10D000O00DODOODDOOOOODODOODO
18 pgooboboROobcCchoU0 1000000 O000ODOOD 100000 oDOOOOLOOLOObL b 10D00d
gooooboboooooo 1 000bb0 (Dboboogobo oprsooooooo O
36 goooo@®OobcCcho0O200b0000DO0ODLDODODOOOOODODOODOODn
48 gooooROUDoOCOoUOO0O 20000000000 O0O0OO0c0ODODDOODOODOOOOODOODDOODO
gooooooobooooooiooobob0oooooboobo oo oooboboobooboD 1oo g
000 (Dboooodgo 3FpRSougoooog
60 goooo®RODoOCchOooOobObOObDbOObDDO
74 goobo (oobbo 1o RSO)Ooooooooooboooogog
00do100000000D0bo0oooooo
SCLK DO goooooo
13 goobor@RO1WmcCcOoopo010D0b0o0ob oboobbooooboboobog
25 goooirRO1ICDCOop0O01000000Oo000obooC oobob0 o0 OoObOoOoboOooUo Do
gooooobobooobobobobbb1ogoboooobooboob b0 1obobobooooobDboobDboO 1
gooooo (boobobob 3pRrRsoOOOoooOO
37 oooo 1RO cCOoopoobOoOoooooobD (ooobo 1o RSO)OOOOODOO
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DS90CP04 4x 40000 0002.5Gb/s0LVDSOO00 0000000000000

O0O000O 000 millimetersD OO

(4,.8) —
00000000

(4.8)

o
=
~

RECOMMENDED LAND PATTERN
1:1 RATIO WITH PKG SOLDER PADS

00000000
oooooooo

(32x1‘muunq1qmnu—'

132X 0.25) - (28X 0.5)

0.8 MAX — PIN 11
PIN 1 INDEX AREA—\ 0.2)

620.1 ax

——D4.240.1 —— (0.1)
. s _[ALL AROUND
——————————————

0000p000]

32

25,

16
EEIZX 0.520.1

(& 610.1 L {a]
=Y v 32X 0.25+0.05 H
- b2

DIMENSIONS ARE IN MILLIMETERS

LOA3ZA (Rev A)

LLP, Plastic, QUAD,
Order Number DS90CP04TLQ, DS90CP04TLQX (Tape and Reel)
NS Package Number LQA032A

dodooooooooon

goooooooooo ooooooooooooOoooooOooOOoOoOobOOoOobOOoOoODbOOOoOoOOOobOOOOobOOOOObOoO
gooooooooooooo

1. 00000000000000000 (@oocoooooo 2. 000000O0O0b0O00DOoOO0O0oDOoOO0OooObUooDoboOoo

gooooOoopoooopoopooo0 yooooooo oooooooooobDoooooooooboooooo
ooboooooooobooooooooooboooooo obooOoooooobooooOooboOooOOobooooo
goooooooOooooOoobDoooooboooooo goooooooOooboOooDboOooobooooo

ooooooooooooooooooooono

gobobbobbodoooo obobobood
000013500420 0000000 2-17-16 TEL.(03)5639-7300

00000000 /0000000000000000000 JO0OO0000oO0o0oooObo0o0oooooooooooao
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