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I03 1Dz 104 100 O ADRAW 2 1 |o 0 RB RAGC @ ;.:'u uc'u :?;i' uc'u ;u:'.l' E.l’ E.I' ;u:'.l' ;.:.'r Eil
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Devica ID Intarnal  Instruction Registar a8 76 543 21 0
Address  Opcode  Address L ¥
ki
Wipar
Pesition

5| [

s e[t [T T T3]0 BB, 5,00

ID3ID2IiIDo o © Ao RAWI2ZH 10 o RE Ra o o WIP
I_,,'_n' A 'L‘r_-'

Device 1D Intemal Instruction  Registar Status
Address  Opcode  Address Bit

6
Instruction Set
Instruction RW| 12 | |4 lp | @ |RB|RA| O 0 Operation

Read Wiper Counter 1 1 0 0 ] 1] 1] ] 0 | Read the contents of the Wiper

Register Counter Register

Write Wiper Counter 0 1 0 1 ] 0] 0] ] O | Write new value to the Wiper

Register Counter Register

Read Data Redgister 1 1 0 1 ] 10110 0 0 | Read the contents of the Data
Register pointed to RB-RA

Write Data Reqister 0 1 1 0 ] 10110 0 0| Write new value fo the Data
Register pointed to RB-RA

XFR Data Reqister to 1 1 1 0 (I I L I P B 0 | Transfer the contents of the Data

Wiper Counter Register Register pointed to by RB-RA to
the Wiper Counter Register

XFR Wiper Courter o1 1 1 O 1010 0 | 0 |Transterthe contents of the Wiper

Redgister o Data Register Courter Register to the Data
Register pointed to by RB-RA

Read Status (WIF Lit) 1 0 1 0 ] 0] 0] ] 1 | Read the status ofthe internal write
cycle, by checking the WIP bit
(read status register).

Mote: (1) 1/0=data is one or zaro
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Devica Typa Devica Ingtruction Reqistar Wipar Position Wipar Position
= Idantifier Addrasses Opcoda Addressas (Sent by X2110on S50 isant by X9110on S0) =
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o
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allin a
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s
. 1 “AO”'
2. WCRx
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3. X7 .
3.1
—65°C +135°C
—65°C +150°C
SCK ( Vss) -1V +7V
V+ ( Vss) (4) 1ov
V- ( Vss) (4) -10V
(V+) = (V-) 12v
Ry / R V+
R|_ /RH V-
( , 10 D 300°C
lw (10 O +6mA
3. 2
Temp Min. Max. Device Supply Voltage (V) Limits!
Commercial oC +70°C X910 BN +10%
Incustrial —40°C +85°C ®O110-2.F 2.7V to 5.5V
3. 3 ( (2.7V) )
Limits
Symbol Parameter Min. | Typ. |[Max.| Units Test Conditions
RroTtaL | End to End Resistance 100 ke
End to End Resistance Tolerance +20 %o
Fower Rating 50 mW | 25°C, each pot
Iy Wiper Current +3 mé
Fyy Wiper Resistance 150 500 Lo Wiper Current = = 3ma, Voo = 23V
Fyy Wiper Resistance 100 £l Iy =+ 3mMA, Vo = BV
Wi+ Voltage on V+ pin +1.5 +5.5 \ X1 oM
+2.7 +5.5 XO110-2.74
- Valtage on V- pin -E.E 4.5 W PR
-E.5 2.7 Xe10-2.74
Y1epm | Voltage onany Ry or B Fin W- W+ W Weg =0V
Moige -120 dBV | Ref: 1V
Resclution QA %
Absolute Linearity! ! =1 | MK H'.'.'l:njnl:actual{ = Fwinj(expactad)-
where n=8 to 1006
1.5 M) H'.'.'l:njnl:actualjl - F".l.injl(expected:l':s':'
Relative Linsarity™ 0.5 | MIE | Ryim 4 1) = [Ryimy + MI], where
m==& to 1008
=1 113 H'.'.'I:I'I'l +1~ [H-l..-im:, + M
Termperature Coefficient of RroTal +300 pRm&c
Ratiometric Temp. Coefficient 20 | ppm~C
Ch/CL/Cyy | Potentiometer Capacitancies 1040/25 pF See Macro model
10
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/I

3\
4\
5\

3.

7\

M| =RTOT /1023

Vee, Vi, V-

(Ry—R.) /1023 ( )
1ms o

n=0,1,2..1023, m=0,1, 2, ..., 1022,

4 ( ) )
Limits
Symbol Parameter Min. | Typ.[ WMax. Units Test Conditions
looy Vioo supply current 400 na | fgop = 2.5 MHz, 50 = Open, Woo = 5.5V
(active) Other Inputs = Vgg
looe Vioo supply current 1 5 m& | fgok = 2.8MHz, SO = Open, Vop =5.5Y
inomvolatile wiite) Other Inputs = Vag
lsg Voo current (standby) 3 s | SCK=51=Vgg, Addr. = Vgg,
TS =Vpoo =55V
I Input leakage curent 10 na | VW =Vsgto Voo
Lo Output leakage curent 10 nd | Vour=Vesto Voo
VIH Input HIGH voltags Voo x 07 Voo + 1 W
WVIL Input LOW voltage -1 Voo w03 i)
Vol Cutput LOW voltage 0.4 W lgL =3maA
VoH Dutput HIGH voltages Voo - 0.8 v gy = -1ma&, Voo = +3V
VioH Output HIGH voltage Ve - 04 v gy = -0.4ma, Vo = 43V
5
Parameter Min. Units
Minimum Endurance 100,000 Data changes per bit per register
Data Retention 100 years
6
Symbol Test Max. Units Test Conditions
Cirou 8 | nputOutput capacitance (510 8 pF Vot =0V
Cour™ Cutput capacitancs (50) 8 pF VouT = 0V
Cnt® Input capacitancs (a0, T8, WP, HOLD, and SCK) 5 pF Wiy = oV
v
Symbol Parameter Min. Max. Units
tr W™ Voo Power-up Rate 0.2 &0 Wims
tpug™! Power-up to Initiation of read operation 1 ms
ten ™! Power-up to Initiation of wite operation 50 ms
6- 100% 0
trur  truw ( ) (Veer) o 100%

www.icbase.com
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8. Ry, R, Rw (ESD) 15KV ( HBM, 1.0pA) &
2.0KV,
3. 8
VchO.l VchO.g
10ns
Vcex0.5
3.9
b e SFICE Macromodel
r—— = — — — T
Rroral
S0 pin SO pin A 4{ | |:: t ‘L| AL
i | 1%I|5F wI—_T|_1E|:::I:~FI
27140 10CpF gus i A
— — L — _— = d
R
3. 10
Symbol Parameter Min. Max. Units
fsiw S515F clock frequency 20 WHz
teve SSISP clock cyele time 400 ns
by S5ISPI clock high time 150 ns
by S5ISP clock low time 160 ns
tLEAD Lead time 150 ns
tLas Lag time 150 ns
tsy 51, BCK, HOLD and TS input sstup time 50 na
ty 51, 3CK, HOLD and TF input hold time &0 ns
ta| 51, 3CK, HOLD and TS input rise time 50 ns
tF| 51, SCK, HOTD and TF input fall time &0 ns
tois S0 output disable time 0 500 ns
by 50 output valid time 100 ns
tHO S0 output hald time 0 ns
tRo S0 output rise time 50 ns
troy S0 output fall time 50 ns
tHaLD HOLT time 400 ns
tysy HOLD setup time 50 ns
tHH HOCT hold time 50 ns
thz HOCD low to output in high 2 100 ns
t 7 HOLT high to cutput in low 2 100 ns
T Moise suppression time constant at 20 ns
51, SCK, HOLD and TS inputs
tcs TS desslect ime 100 ns
twpasu | WP, AD setup time 0 ns
typaH WF, AC haold time 0 ns
12 www.icbase.com
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3. 11
twr ( ) 5 10 ms
3. 12 XDCP ( )
twrPo ( ) 5 10 BsS
twrL ( ), 5 10 TS
3. 13
WAVEFORM  INFUTS OUTPUTS
Must ba Wil ba
steady steady

May change Wl change

from Low fo from Low o

High High

May change Wl change
m_ from Highto  from High to

Low Low

Daon't Care: Changing:
T S g

Allowied Known

MN/A Center Lins
Impedancs

los —p4—n

Gl
o
T

ol — bty L I | T Ll
SO S D D AT NN
a0 High Impedance
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o (i XX

st A00R LK RAAARARA AR AR AR

HOLD
[
Hsu tHH
IRo—w |4+ + |+ Fo |/
50 X }q{‘ X l: X
Iz — ¥ - Iz
st UL OO IMWWWK MR X
HOLD — p
AOD 4 !
XDCP ( )

—

SR
TR O A

1

A
sCK foN S N/

Py

i =

s0 High Impedancea

[ed (Any Instruction)
— bwrasL bwFAH v—}
"I

AD
Al
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+"-"|:|
o r—-— —|— — 1
r - —|— — 7 |
<
L et
—! < — I
— 9 | L | _ .
L — ] —_— = 4 l
I
Vg
Vo Win 7 Vo (REG)
{I-
1 T "7
g - T s -
1" 1"
Vo =(1+R2/RqjVg Vo (REG) = 1.25V (1+Ra/Ry)+lag Rz
Ry Rz Vs
Vg My — Vo
100K
Vo
TLO72 = § TH
10K
. i Wy = [Py Ay +RAg) Vo max)
QKLY K UL 1 1 241 o
%»”L %:1"';“! ALy = [Py AR +Ag)} Vig(min)
+12V Az
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1 C
—AAA— Vs
Ry Ra Vo
v + — Vo

RE
H l
: R = _THE
4 <. Ry=Rz=Ry=Ry =10k

x
o
1"
V=GV Gip= 1+ Ry'Fy
A2=G=41/2 o= 1/{2nRAC)
L-R
Fy Ra

Vs — A AA A
dhTAVAY.
c Ra
— Vo Vs

i
Vo =GVs

G =- Ry

Zy=Rz+35HA5 Ry +Ra) Cy =Rz +sLleg
Ry + Ryl == Rz

frequency = Ry, Rz, C
amplituds = R, Ag
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1" JEN
P&SINFORI?‘\IION

14 » TSSOP, V

—-| |-— 025 (.65) BSC

HAAAAAR
O

164 (4.3)

TTTAE) 282 (&.4) BSC
EEERL |
183 (4.9)
- 200 [5.1) "|
b
{ k) .
JHAAAA D § e
o075 (18] | | ,:,-et- a5 f
o118 (20) AR
_r.ﬂ‘lﬂ [.25)
T —_— — (Gage Plane
F B = 1. Se=aling Plane
L4 019 (50
— T
Detai A (20X)
T "l. 031187
, :_’,IJ"'\. ;ﬁ:‘ 58 (1.05)
See Detail "A—"

NOTE: ALL DIMEMNSIONS IM INCHES (IN PARENTHESES IN MILLIMETERS)
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X911 Y P T Vv

L Vee Limits

Blank = 5% +10%:
-2 T =278y

Device

Temperature Range
Blank = Commerzial = 0°C to +70°C
| = Inclustrial = —40°C o +85

Package

Vi1d = 14-Lead TSS0OF

B15 = 15-Lead CSF (Call Factory
for Availiability)

Potentiometer Organization
Fot
T= 100K
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