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AD5672R/AD5676R

AD5672R
V,,=27V 55V 18V<V . <55V R =2kQ C =200pF T,=-40  +125°C
2.
/
1
12
(INL) +0.12 #1 LSB =1
+0.12  #1 LSB =2
(DNL) +0.01 0.1 LSB =1
+0.01 0.1 LSB =2
0.8 16 mv =1 =2
-075 2 mv =1
-0.1 15 mvV =2
-0.018 014 % FSR =1
-0.013 +0.07 % FSR =2
+0.04 +0.12 % FSR =1
-002 *0.06 % FSR =2
TUE +0.03 *0.18 % FSR =1
+0.006 +0.14 % FSR =2
2 +1 pv/eC
(PSRR)? 0.25 mv/vV DAC = V,p =5V+10%
2 +2 Y
+3 uV/mA
£2 w C )
2
0 25 \Y =1
0 5 \Y =2
15 mA
2 nF RL=o0
10 nF Ri=1kQ
8 1 kQ
183 uV/mA V,,=5V+10% DAC =
-30mA<|,,, <+30mA
177 pV/mA V,,=3V+10% DAC =
-20mA<|,,, <+20mA
4 40 mA
25 Q
25 s V=5V
6 24975 2.5025 \Y
ne 2 5 ppm/°C “ "
2 0.04 Q
2 13 uVv p-p 01Hz 10Hz
2 240 nV/vVHz f=10kHz C =10nF
=1 2
( » 29 pV/mA
( ) 74 uv/mA
+20 mA Voo 23V
2 43 Y
/ 12 ppm 125°C 1000
2 125 ppm
25 ppm
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AD5672R/AD5676R

/
2
1 HA
V) 0.3 % Vicse | V
(Vi) 0.7 x Vioeic Vv
3 pF
(SDOY
Vy) 0.4 Vv Isink = 200 pA
(Vo) Viosc — 0.4 Vv Isource = 200 pA
4 pF
Viocic 18 55 Vv
lLocic 1 HA -40°C  +105°C
13 HA -40°C  +125°C
05 HA -40°C  +105°C
13 MA -40°C  +125°C
Voo 27 55 Vv =1
Vrer + 1.5 55 \ =2
Iop Vii=Vop, VL=GND, Vop=27V 55V
i 11 1.26 mA -40°C +85°C
18 2.0 mA -40°C +85°C
11 13 mA
18 21 mA
10 1 17 HA 1kQ -40°C +85°C
1 17 MA 1kQ -40°C +85°C
1 25 HA -40°C  +105°C
1 25 HA 1kQ -40°C +105°C
1 55 MA 1kQ -40°C +125°C
1 55 MA 1kQ -40°C +125°C
: =10mv Ve =Voy =1 V2=V, =2
12 4080
2
3 0 1 2 3 / 40 mA 4 5 6 7 / 40 mA 125°C
4V =5V
5 25Q 1mA =25Qx1mA=25mV
6 +750 pv “ "
’ -40°C +125°C
8
9 DAC DAC
0 DAC
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AD5672R/AD5676R

AD5676R
V,,=27V 55V 18V<V . <55V R =2kQ C =200pF T,=-40°C +125°C
3.
A B
/
1
16 16
(INL) +138 +8 +138 +3 LSB =1
+17 +8 +17 +3 LSB =
(DNL) +0.7 +1 +0.7 +1 LSB =1
+0.5 +1 +0.5 +1 LSB =2
0.8 3 0.8 16 mvV 1 =2
-0.75 +6 -0.75 +2 mvV =1
-0.1 +4 -0.1 +15 mV =
-0.018 +0.28 -0018 014 | %FSR 1
-0013 +0.14 -0013 007 | %FSR =
+0.04 +0.24 +0.04 +0.12 % FSR =1
-0.02 +0.12 -0.02 +0.06 | %FSR =2
TUE +0.03 +0.3 +0.03 +0.18 | %FSR 1
+0.006 +0.25 +0.006 +0.14 | %FSR =
2 +1 +1 pv/ec
(PSRR)? 0.25 0.25 mv/vV DAC =
V,,=5V+10%
2 +2 +2 "\
+3 +3 pV/mA
+2 +2 uv ( )
2
0 25 0 25 Vv =1
0 5 0 5 \Y =
15 15 mA
2 2 nF Ri=o0
10 10 nF Ri=1kQ
3 1 1 kQ
183 183 HV/mA V,,=5V£10% DAC =
-30mA<I, <+30mA
177 177 HV/mA V,,=3V+10% DAC =
-20mA<|  <+20mA
4 40 40 mA
5 25 25 Q
25 25 ps V,,=5V
6 2.4975 25025 | 2.4975 25025 |V
78 5 20 2 5 ppm/°C “ "
2 0.04 0.04 Q
2 13 13 KV p-p 0.1Hz 10Hz
2 240 240 nV/VHz f=10kHz C =10nF
=1 2
( )2 29 29 uV/mA
( )2 74 74 HV/mA
2 +20 +20 mA Vop=23V
2 43 43 uv/vV
/ 2 12 12 ppm 125°C 1000
2 125 125 ppm
25 25 ppm
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AD5672R/AD5676R

A B
/
2
+1 +1 HA
(Vi) 0.3 x 0.3 x v
Vioeic Vioeic
(Vi 0.7 x 0.7 x Y
Vioaic Viosic
3 3 pF
(SDO)?
Vo) 04 0.4 \ Isink = 200 pA
(Vor) Viosic — Viosic — " Isource = 200 pA
04 04
4 4 pF
Vioeic 18 55 18 55 \
lLosic 1 1 HA -40°C  +105°C
13 13 LA —40°C  +125°C
0.5 0.5 MA -40°C +105°C
13 13 HA —40°C +125°C
Vob 2.7 55 2.7 55 Vv =
Vrer + 55 Vrer + 55 Vv =
15 15
Ioo V, =V, V,=GND
Vo =27V 55V
i 11 1.26 11 1.26 mA -40°C +85°C
18 2.0 18 2.0 mA -40°C +85°C
11 13 11 13 mA
18 2.1 18 2.1 mA
0 1 17 1 17 A 1kQ -40°C +85°C
1 17 1 17 HA 1kQ -40°C +85°C
1 25 1 25 A -40°C +105°C
1 25 1 25 A 1kQ -40°C +105°C
1 55 1 55 HA 1kQ -40°C +125°C
1 55 1 55 HA 1kQ -40°C +125°C
: =10mv Vi =V, =1 V2=V, =2
256 65,280
2
3 0 1 2 3 / 40 mA 4 5 6 7 / 40 mA 125°C
4V, =5V
5 25Q 1mA =25Qx1mA=25mV
5 +750 PV
7 -40°C +125°C
8
9 DAC DAC
0 DAC
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AD5672R/AD5676R

V,,=27V 55V 18V<V . <55V R =2kQ GND C =200pF GND T, =-40°C
+125°C
4.
/ 1
2
AD5672R 5 8 Us Ya % +2LSB
AD5676R 5 8 Us Ya Y +2 LSB
0.8 V/us
2 14 nV-sec 1LSB ( =1)
2 0.13 nV-sec
2
0.1 nV-sec
-0.25 nV-sec
-13 nv-sec =2
DAC DAC -2.0 nv-sec =2
8 -80 dB T, =20kHz V=5V f ,=1kHz
2 300 nV/VHz | DAC = 10 kHz =2
2 6 uwp-p | 01Hz 10Hz =1
(SNR) 90 dB T,=25C =20kHz V_ =5V f ,=1kHz
(SFDR) 83 dB T,=25°C =20kHz V=5V f  =1kHz
(SINAD) 80 dB T,=25C =20kHz V=5V f ,=1kHz

-40°C +125°C T,=25°C

1kHz
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AD5672R/AD5676R

t,=t.=1ns/V(10% 90% V_ )  (V,+V,)/2 2 V=27V 55V
18V<V, . <55V V =25V —40°C  +125°C
5.
1.8V <Vieic<2.7V 2.7V <Vioec<5.5V
1
SCLK t1 20 20 ns
SCLK t2 4 1.7 ns
SCLK ts 45 43 ns
SYNC SCLK ts 15.1 10.1 ns
ts 0.8 0.8 ns
ts 0.1 -0.8 ns
SCLK SYNC t7 0.95 1.25 ns
SYNC ( ) ts 9.65 6.75 ns
SYNC SCLK to 475 9.7 ns
LDAC t1o 485 5.45 ns
SCLK LDAC tu 41.25 25 ns
SCLK LDAC ti 26.35 20.3 ns
RESET ti3 4.8 6.2 ns
RESET tu 132 80 ns
2 5.15 5.18 Us
W, =27V 55V 18VsV, <V, SCLK 50 MHz
2 AD5672R/AD5676R 32 DAC 90%
—>t9<— L1
w]Uk \_/(HuL[*V\/\/\/\“/\/\/\/\
<5 t t3 4—_> E —|t;
— 4 )
SYNC
—| 15 4—‘)‘)
—» {5 |
SDI 50 ) 2
— |t [0
LDACL
- ty -~
[pAC? \ *
RESET < T3 B
Vour <« bty —>»
L LDAC §
2 LDAC e
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AD5672R/AD5676R

t,=t.=1ns/V(10% 90% V) (V, +V,)/2 4 5 V=27V 55V
18V<V, <55V V. =25V —40°C  +125°C
6.
1.8V <Viosic<2.7V 2.7V <Vioec<b.5V
1
SCLK ti 120 83.3 ns
SCLK t 33 25.3 ns
SCLK ts 2.8 3.25 ns
SYNC SCLK ts 75 50 ns
ts 12 05 ns
ts 0.3 0.4 ns
SCLK SYNC t7 16.2 13 ns
SYNC ts 55.1 45 ns
SCLK SDO tio 215 22.7 ns
SCLK SYNC tu 24.4 20.3 ns
SYNC SCLK tr 85.5 54 ns
1V, =27V 55V 18VsV <V SCLK 25MHz 15 MHz

SCLK

LOGIC —

TO OUTPUT
PIN

S :

Vor (MIN)

11954-003

—|1;;

}

A
\

tiz

L{$
ra—1g

))
«

CD( X~ Yow

oo X XXX Neoy——
I |

INPUT WORD FOR DAC N

SDO

O OO OOOE
| | | |

INPUT WORD FORDACN + 1

UNDEFINED

11954-004

INPUT WORD FOR DAC N
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AD5672R/AD5676R

SCLK

faVzWavavaVaVaVaWaV:Vava

SYNC \ /
Y )
(4
—

(s
- tg

—|
))
o
SDI X DBZ3X X x DBO X
)
I

INPUT WORD SPECIFIES
REGISTER TO BE READ

<

NOP CONDITION
1o

SD

o

Koo XX X X
[ |

UNDEFINED
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AD5672R/AD5676R

T,=25
7.

Voo GND -0.3V +7V

Viosic GND -03V +7V

Vourx  GND -0.3V Vop+0.3V

Vrerour  GND -03V Vpp+0.3V

GND -0.3V Vioec+0.3V

-40°C +125°C ESD
-65°C +150°C ESD( )
125°C

20  TSSOP 8,
@ )
(3-STD-020)
ESD
(HBM)
(FICDM)

112.6°C/W A

260°C

2kv
1.5kV

‘ %'\ ESD

ESD
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AD5672R/AD5676R

° 20] vour2
[19] vour3
El VReFOUT

AD5672R/ —
AD5676R |[2] RESET

Topview |[2] spo
(Not to Scale) EI iDAC

[14] RSTSEL
3] GnD
12] Voura o
1] Vours ;
6.
8.
1 Vourl DAC1
2 Vour0 DACO
3 Vob 27V 55V Voo 10 uF 0.1 pF GND
4 Viocic 18V 55V
5 SYNC 'SYNC
24
6 SCLK 50 MHz
7 SDI 24
8 GAIN GND 8 DAC 0V V. Voo
8 DAC 0V 2xVy
9 Vour7 DAC7
10 Voutb DAC6
11 Vourd DACS5
12 Vourd DAC4
13 GND
14 RSTSEL GND 8 DAC Vicarc
8 DAC
15 LDAC DAC LDAC
DAC DAC
16 SDO
SCLK
17 RESET RESET RESET TDAC RESET
DAC RSTSEL
18 Vrerour
19 Vour3 DAC3
20 Vour2 DAC 2
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AD5672R/AD5676R

INL ERROR (LSB)

INL ERROR (LSB)

DNL ERROR (LSB)

2.0

15

2.0

15

1.0
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1.0

0.8
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CODE
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AD5672R/AD5676R

10

-2

INL ERROR (LSB)
o

—6

-10

—40

10

INL ERROR (LSB)
o

- Vpp = 5V
Ta = 25°C

— INTERNAL REFERENCE = 2.5V

-20 0 20 40

13. AD5676R INL

60
TEMPERATURE (°C)

80

100

120

| Vpp =5V

Ta = 25°C

— INTERNAL REFERENCE = 2.5V

2.7 3.2 3.7 4.2

10

DNL ERROR (LSB)
o

_8

-10

—40

SUPPLY VOLTAGE (V)

14. AD5672R INL

4.7

5.2

L Vpp =5V
Ta = 25°C
— INTERNAL REFERENCE = 2.5V

-20 0 20 40

TEMPERATURE (°C)

15. AD5676R DNL

60

80

100

120

11954-013

11954-014

11954-015

DNL ERROR (LSB)

TUE (% OF FSR)

TUE (% OF FSR)
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|~ INTERNAL REFERENCE = 2.5V

—20 0 20 40
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16. AD5672R DNL

60

80

100

120

| Vpp =5V
Tp=25°C
| INTERNAL REFERENCE = 2.5V

—20 0 20 40

TEMPERATURE (°C)

17. AD5676R TUE

60

80

100

120

| Vpp =5V
Tp = 25°C
| INTERNAL REFERENCE = 2.5V

-20 0 20 40

TEMPERATURE (°C)

18. AD5672R TUE

60
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11954-016

11954-017

11954-018




AD5672R/AD5676R

INL ERROR (LSB)

DNL ERROR (LSB)

DNL ERROR (LSB)

10 0.10
8 0.08
6 0.06
4 0.04
[
2 @ 0.02
[N
0 9 o
s
-2 4 —0.02
-
-4 -0.04
-6 — Vpp = 5V -0.06 |— Vpp =5V
Tp = 25°C Ta=25°C .
-8 — INTERNAL REFERENCE = 2.5V 8 -0.08 |— INTERNAL REFERENCE = 2.5V g
-10 | B -0.10 | | =
2.7 3.2 3.7 4.2 4.7 5.2 2.7 3.2 3.7 4.2 47 5.2
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
19. AD5676R INL 22. AD5676R TUE
10 0.10
8 0.08
6 0.06
4 0.04
[
2 @ 0.02
[T
0 9 o
s
-2 4 -0.02
=
-4 -0.04
-6 —Vpp =5V ~0.06 |— Vpp =5V
Ta=25°C Tp=25°C s
-8 — INTERNAL REFERENCE = 2.5V 8 -0.08 |— INTERNAL REFERENCE = 2.5V g
-10 | E -0.10 | | | B
2.7 3.2 3.7 4.2 47 5.2 2.7 3.2 3.7 4.2 47 5.2
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
20. AD5676R DNL 23. AD5672R TUE
10 0.10
8 0.08
6 0.06
4 ~ 0.04
2
(]
2 o002
) FULL-SCALE ERROR
0 8 0
x ]
2 Q -0.02 GAIN ERROR
o
-4 Y 0,04
6 |—Vpp =5V -0.06
Tp=25°C Vpp =5V
-8 — INTERNAL REFERENCE = 2.5V g —0.08 |—Ta =25°C g
| | | 3 INTERNAL REFERENCE = 2.5V 3
-10 = -0.10 L L L L B
2.7 3.2 3.7 4.2 47 5.2 —40 20 0 20 40 60 80 100 120
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
21. AD5672R DNL
24. AD5676R
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AD5672R/AD5676R

0.10

0.08

0.06

0.04

0.02

0

GAIN ERROR

-0.02

ERROR (% OF FSR)

-0.04

—_—

-0.06
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—-40

-20 0 20 40 60
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25. AD5672R
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o
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1 1 1
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26. AD5676R
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5.2
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L L L
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27. AD5672R

4.7

5.2

11954-032

11954-033
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29. AD5672R
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1.0
ZERO CODE ERROR | —
0% L ]
E OFFSET ERROR _|—"_|
Z o by
% /
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Tp = 25°C
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-15 L L L
2.7 3.2 3.7 42 47 5.2
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30. AD5676R
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AD5672R/AD5676R

HITS

Moyt (V)

15

1.0

0.5

ERROR (mV)
o

ZERO CODE ERROR {1

OFFSET ERROR

05
-1.0 [—Vpp =5V
Ta=25°C 8
INTERNAL REFERENCE = 2.5V 3
-15 ! ! ! =
2.7 32 37 4.2 4.7 52
SUPPLY VOLTAGE (V)
31. AD5672R
70 T T T T T T
Vpp = 5V
Ta=25°C
60 I~ INTERNAL REFERENCE = 2.5V
50 —
40
30
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!
0 — — £
o [Te} o 0 o mn o w0 o 0 o n o [Te)
o — o < © ~ (<) o o o n © <o) [*2]
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- — — — — - - — — — - - — —
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32, 1,
1.4 I
— SINKING, Vpp = —2.7V
10 — SINKING, Vpp = -3.0V
: — SINKING, Vpp = —5.0V
SOURCING, Vpp = ~5.0V
— SOURCING, Vpp = -3.0V
0.6 —— __ SOURCING, Vpp = -2.7V
|
0.2 L —
I
— ]
02 \\\
-06
10 - .
g
14 3
0 0005 0010 0015 0020 0025  0.030
LOAD CURRENT (A)
33. / AV,
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