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DAC101S101/DAC101S101Q 10-Bit Micro Power, RRO Digital-to-Analog Converter
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Order Numbers Temperature Range Package Top Mark Feature
DAC1015101CIMM ~-40°C ST, < +105°C MSOP
X62C
DAC101S101CIMMX -40°C =T, £ +105°C MSOP T/R
DAC1018101CIMK -40°C = T, S +105°C TSOT
X63C
DAC1018101CIMKX -40°C S T, S +105°C TSOT T/R
DAC101S101QCMK -40°C ST, < +125°C TSOT AEC-Q100 Grade 1
Q63C Qualified; Automotive
DAC101S101QCMKX -40°C ST, < +125°C TSOT T/R Grade Production Flow
DAC101S101EVAL Evaluation Board TSOT
Va GND
POWER-ON
RESET DAC1018101
REF(+) REF(-)
DAC N N a {
REGISTER 10 10-BIT DAC l ] ’VOUT
—>
10
INPUT POWER-DOWN
CONTROL CONTROL 1Kk 100K
LOGIC LOGIC

147

SYNC

SCLK DIN
good
TSOT
(SOT-23) MSop 0000 00
oooo
1 4 Vouta pDACOOOOOOOO0O
2 8 GND 0000000 00000000
O0000000000000000 GND ODO00ooooooooodno
3 1 Va
ooao
4 7 D Oo0ooooooooododn SYNCO LowOOOOooOdoO SCLK O
IN O0oo0odooono oo ooooooOoa
5 ) . 000000000000 00000000000 000000000000
OJoooooooooooo
000000000000 000000 Low 00000 00000000
00000000000 SCLKOOOOOooooooooooooo oo
6 5 SYNC goodod1e OO0 SCLK OOOOOO SYNC O High 00DO4d
SYNCO 000 00000000000 00000000000 DAC
0000000MACO 00 1600000000000000 00000 0
23 NC 00000000000000000000000
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OO0O0000 Note102)
0000000000000000000000000000000

0000 (Note 102)

0000000000000 000000000000 gooooo

DAC101S101 04000 T, 00 1050
0Ooao (Vy) 6.5V

DAC101S101Q 04000 T, 00 1250
0oo0ooooo 003VO (Vo0 03V)

0000 (Vy) 0 2.7v0O0 5.5V
00000000 (Note 3) 10mA

0000 (Note7) 001VO (Vo0 0.1V)
000000000 (Note3) 20mA

oooo 00 1500pF
0000 (T,0250) Note 4 0 0

SCLK OO0 00 30MHz
ESD O O (Note 5)
0ooog 2500V
0oooo0oo 250V OoooOoooog
oooooooooono Package 8a
(100) (Note 6) 2350 8-Lead MSOP 240°CIW
gooooo 065000 1500 6-Lead TSOT 250°C/W
goood

0000000V,0027v0055V0R, 0 2kQ 0 GNDO C; 0 GND O OOD 200pF fyepx 0 30MHzO 0 00000 0 120
10110000 000000000000 00000000000000000 TyyyD Ta 0 Tpax 0000000000000 T,O

25000000000

Symbol Parameter Conditions g;::g; (:::(;?::) (Ll::::uttss )
STATIC PERFORMANCE
Resolution 10 Bits (min)
Monotonicity 10 Bits (min)
INL Integral Non-Linearity Over Decimal codes 12 to 1011 +0.6 +2.8 LSB (max)
DNL Differential Non-Linearity Vo=27Vto 55V +0.15 +0.35 LSB (max)
-0.05 -0.2 LSB (min)
ZE Zero Code Error loyr=0 +3.3 +15 mV (max)
FSE Full-Scale Error loyr=0 -0.06 -1.0 %FSR (max)
GE Gain Error All ones Loaded to DAC register -0.10 1.0 %FSR (max)
ZCED |Zero Code Error Drift -~20 pv/eC
TC GE |Gain Error Tempco Va=3V 07 ppm/°C
Va=5V -1.0 ppm/°C
OUTPUT CHARACTERISTICS
Output Voltage Range (Note 10) :A \\// ((nT;r:())
Va=3V, lgyr = 10 pA 1.8 mv
ZCO  |Zero Code Output Va= 3V, loyr = 100 pA >0 mv
Vo =58V, lgyr = 10 pA 37 mv
V=5V, lgyr = 100 pA 5.4 mVv
Va=3V, lgyr = 10 YA 2.997 \
FSO  |Full Scale Output Va =8V, lour = 100 A 299 v
Vo =5V, lgyr = 10 pA 4.995 \
V=5V, lgyr = 100 pA 4.992 \
; . R == 1500 pF
Maximum Load Capacitance
R, =2kOQ 1500 pF
DC Output Impedance 1.3 Ohm
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Symbol Parameter Conditions ggrg; (Il:llcr)‘::;) (If:rr::lttss )
V,=5V,V =0V,
In?out codeo=U:T3FFh 63 mA
V,=3V,V =0V,
o In/:)ut codeo=U:T3FFh 80 mA
los Output Short Circuit Current
V=5V, Vour = 5V, 24 A
Input code = 000h
V=3V, Vour = 3V,
In/:)ut codeozug)OOh 53 mA
LOGIC INPUT
In Input Current (Note 10} +1 PA (max)
V=5V 0.8 V (max)
Vi Input Low Voltage (Note 10)
V, =3V 0.5 V (max)
. V, =5V 24 V (min)
Vig Input High Voltage (Note 10) -
V, =3V 2.1 V (min)
Cn Input Capacitance (Note 10) 3 pF (max)
POWER REQUIREMENTS
Normal Mode V=55V 256 332 pA (max)
fsok = 30 MHz V, =36V 174 226 A (max)
Normal Mode V=55V 221 297 pA (max)
fsok = 20 MHz V, =36V 154 207 HA (max)
Normal Mode V,=5.5V 145 YA (max)
Ia Supply Current (output unioaded) fso1x =0 Va=36V 113 PA (max)
All PD Modes, V,=5.0V 83 yA (max)
fsoLk = 30 MHz V,=3.0V 42 A (max)
All PD Modes, V,=5.0V 56 pA (max)
fsok = 20 MHz V,=3.0V 28 pA (max)
All PD Modes, V,=5.5V 0.06 1.0 pA (max)
fscLk = 0 (Note 10) V,=3.6V 0.04 1.0 A (max)
Normal Mode V,=5.5V 1.41 1.83 mW (max)
fscik = 30 MHz V,=3.6V 0.63 0.81 mW (max)
Normal Mode V,=5.5V 1.22 1.63 mW (max)
tsoLk = 20 MHz V, =36V 0.55 0.74 mW (max)
Normal Mode V, =55V 0.80 MW (max)
Pe Power Consumption (output fsok =0 V=36V 0.4 W (max)
unioaded) All PD Modes, V,=5.0V 0.42 YW (max)
fsok = 30 MHz Vi, =3.0V 0.13 MW (max)
All PD Modes, V,=5.0V 0.28 W (max)
fsok = 20 MHz V,=3.0V 0.08 PW (max)
All PD Modes, V,=5.5V 0.33 5.5 W (max)
fscik = O (Note 10) V, =36V 0.14 3.6 UW (max)
lour/ 1n | Power Efficiency Loap = 2MA Va=5V o %
V, =3V 94 %

www.national.com/jpn/
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Symbol Parameter Conductions Typical Limits L'lm.ts
(Limits)
fsck SCLK Frequency 30 MHz (max)
. Output Voltage Settling Time 100h to 300h code C <200 bF 5 7
{Note 10) change, R, = 2kQ L=e0p 5 Hs (max)
SR Output Slew Rate R Vips
Glitch impulse Code change from 200h to 1FFh 12 nVv-sec
Digital Feedthrough 0.5 nV-sec
V,=5V 6
twu Wake-Up Time A He
Vpo=3V 39 us
ek | SCLK Cycle Time 33 ns (min)
t SCLK High time 5 13 ns (min)
4 SCLK Low Time 5 13 ns (min)
t Set-up Time SYNC to SCLK Rising 1 .

SUCL Edge -15 0 ns (min})
tsup Data Set-Up Time 25 5 ns (min)
toHo Data Hold Time 25 4.5 ns (min)

—— V,=5V ) -
tos SCLK fall to rise of SYNG A 3 ns (min)
Vp=3V -2 1 ns (min)
— 27SV,£36 9 20 ns (min
tsyne | SYNC High Time 2 (min)
86<SV,<55 5 10 ns (min)
Note1: O0O0OOO0OCO0OOIC 00000000000 O000000000C0O000OOOOO0O000O00000000000000000000000O
00000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000
Note2: O0O0O00O00C0DOOOGNDOOOOOOOOOOOOOOO
Note3: 000000000 ODOO (VOODODOODDOODOD (OO0O ViyO GNDOOOO VWO V,000)00000000000 10mAOO0O
00000000000000000000000000 (2mA)000MO00000010mADDO00C00000000002000000000
Noted: 0000000000000 OO0D0DO0O0 Tmax(0O00O00O00 :0000000000Tmax0 1500)00,, (0000000000
00)YIT,(OOO0ODO)00000000000000000000000000000000000000000PpMAXO (Tymax0 Tx)0 ;400
00000000000000000000000000000000000000000 (000000000000000000000000
00000000000000000000000000)00000000000000000000000000000000000000000
0000000000o000On
Note5: O0OOO0OO0OOOI00pF OOOOOOCOODOODOO 1.5kQ 000000000000000000000000000220pF 0000000000
0oooooooooo
Note6: 0000 0000000CO0OO0O0OO00O0O1986000000000 O National Semiconductor Linear Data BookD O "Surface Mount" 00000
0ooooooooo
Note7: 000000000 CO0OOOOODOCOOO 10000000000000000000000000000 V,0 300mvVO000 GNDO 300mV O
0000000000000000000000000000000000000000000 V,00100mvO0O0000000 GNDO 100mvVO
0000000000000000000000000000000V,027vp,c0000000000000000 100mvOO00000 2.8Vpe
00D000oooooo
o]
TO INTERNAL
"WV Crcurmry
GND
Note8: 00000000000 V,O0OOOOOOOOOOOOOOO000OOOOOOOOOOOOOOODO
Note9: OO0 (yp)OOT,0250000000000000000000000000000000 000000000000000000 AOQLOODOO
gooooo
Note 10: 0000000000000 O0OOOO0O0ONOOOOODO0ODOOOO00OOOOOOONO0
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000000 (DIFFERENTIAL NON-LINEARITY: DNL) [J
0000 ILSB 00000000000000000 ILSB O
Vrer/10240 V,/1024 00 0

000000000000 (DIGITAL FEEDTHROUGH) O CIDAC
0000o0o0000ooobooooboO0ob bAcOoOOO0O0O
oooobooooooobooooOoboooboooooooooo
ooooooooooooood

00000000 (FULL-SCALE ERROR) D D DACOOOO
Ooooo00 GFFy00000D00C 00000000 Vax
1023/1024 0 0000000

00000 (GAIN ERROR) 00O OOO0OOOOO0OOOO
oobooooboooo Geooooooooo zeoooooo
000 FSEOOOGEO FSEO ZzZEOOO O OOODOOO

0000000000 (GLITCH IMPULSE) O bACOOO0O0OO
gooooobooooooobooobooooooooooogo
Ooo0oOoo00oD0av-s (OOODOOO)HDODODOODOOODOOOO
oooooo

O00O000O (INTEGRAL NON-LINEARITY: INL) O OO O
ooooooooooooboboobooooooooooooo
oooobobooooocoobooboboboooobooobooooono
ooooooooooboooobobobooooobooboooo
ooo0O0 INLODOOOOObooooobooooooo
oooooo

LSB (LEAST SIGNIFICANT BIT) 0 0 000000 O0OO
gooooooooboobooooobomuoorLssooon

LSB O Vgpp/2"

000 VegeggUOOOOOOOO"O000O0DOIOODO DAC
go0o0O0d bAclolsiorggoo ogod

000000 (MAXIMUM LOAD CAPACITANCE)D O OO
oooobboobooopAcOOOOooooooooon

000 (MONOTONICITY)DOO OO O0O0O00O0 0000000
pACOOO0O0O0D0O0O0000MOODOOOO000000O0O0

0000 (MSB) 00000000 00000000000
00000M000000000000000000000 MSB
000 VgD 12000

0000 (POWEREFFICIENCY) DD OO O ODOODOOODO
gbobooooooooooboobooobbooooboooo
gbboooooboooboboboooooooobooboooboooo
oad

0000000 (SETTLINGTIME) D I OO0 OO0 1/2LSB
ooooooooooooooooo

000000000 (WAKE-UP TIME) D 0 0000 O0O0O0O0O0O
goboobobbbobboboooboooobooooboooo
ooooodoboizrsBO0O0OO0O000ObOOCobOOnOn

0000000 (ZERO CODE ERROR) I OO ooohO O O
00000 pacOOOoooobocoooooboooonooono
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TABLE 1. Modes of Operation
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Operating Mode
Normal Operation
1 Power-Down with 1kQ to GND
0 Power-Down with 100kQ to GND
1 Power-Down with Hi-Z
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TABLE 2. Some Rail-to-Rail Amplifiers

AmP PKGS Typ Vos | TYP lsyppLy
DIP-8
LMC7111 SOT23-5 0.9 mv 25 pA
S0O-8
LM7301 SOT23-5 0.03 mv 620 pA
LM8261 S0T23-5 0.7 mV 1mA
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