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AR E

Vop=4.5V~5.5V, R.=2kQ (GND ~#t), Cp =200 pF (GND ~#t). Vrern = Vope FHCHEDRWERY | T TOAERIE Tvin~Tumax

THUE,
=1.
A Grade! B Grade'
Parameter Min Typ  Max Min Typ  Max Unit Conditions/Comments
STATIC PERFORMANCE?
AD5628
Resolution 12 12 Bits
Relative Accuracy +0.5 +4 +0.5 =+l LSB See Figure 8
Differential Nonlinearity +0.25 +0.25 | LSB Guaranteed monotonic by design
(see Figure 11)
AD5648
Resolution 14 14 Bits
Relative Accuracy +2 +8 +2 +4 LSB See Figure 7
Differential Nonlinearity +0.5 +0.5 LSB Guaranteed monotonic by design
(see Figure 10)
AD5668
Resolution 16 16 Bits
Relative Accuracy +8 +32 +8 +16 LSB See Figure 6
Differential Nonlinearity +1 +1 LSB Guaranteed monotonic by design
(see Figure 9)
Zero-Code Error 6 19 6 19 mV All 0s loaded to DAC register (see Figure 25)
Zero-Code Error Drift +2 +2 uv/eC
Full-Scale Error -02 -1 -02 -1 % FSR All 1s loaded to DAC register
(see Figure 26)
Gain Error +1 +1 % FSR
Gain Temperature Coefficient +2.5 +2.5 ppm Of FSR/°C
Offset Error +6 +19 +6 +19 mV
DC Power Supply Rejection Ratio -80 -80 dB Vpp £ 10%
DC Crosstalk 10 10 uv Due to full-scale output change,
(External Reference) Ry =2 kQ to GND or Vpp
5 5 pV/mA Due to load current change
10 10 uv Due to powering down (per channel)
DC Crosstalk 25 25 uv Due to full-scale output change,
(Internal Reference) Ry =2 kQ to GND or Vpp
10 10 uV/mA Due to load current change
OUTPUT CHARACTERISTICS?
Output Voltage Range 0 Vbb 0 Vb A\
Capacitive Load Stability 2 2 nF Ry=o
10 10 nF RL=2kQ
DC Output Impedance 0.5 0.5 Q
Short-Circuit Current 30 30 mA Vob=5V
Power-Up Time 4 4 us Coming out of power-down mode, Vpp =5V
REFERENCE INPUTS
Reference Current 40 55 40 55 LA Vrer = Vpp = 5.5 V (per DAC channel)
Reference Input Range 0 Vop 0 Vbb A
Reference Input Impedance 14.6 14.6 kQ
REFERENCE OUTPUT
Output Voltage
ADS56x8-2, AD56x8-3 2.495 2.505 | 2.495 2505 |V At ambient
Reference TC? 5 10 5 10 ppm/°C TSSOP
15 5 10 ppm/°C LFCSP
Reference Output Impedance 7.5 7.5 kQ
LOGIC INPUTS?
Input Current +3 +3 HA All digital inputs
Input Low Voltage, Vin, 0.8 0.8 A\ Vob=5V
Input High Voltage, Viny 2 2 A\ Vob=5V
Rev. E — 3/28 —




AD5628/AD5648/AD5668

A Grade* B Grade'
Parameter Min Typ  Max Min Typ  Max Unit Conditions/Comments
Pin Capacitance 3 3 pF
POWER REQUIREMENTS
Vb 4.5 5.5 4.5 5.5 \% All digital inputs at 0 or Vpp,
DAC active, excludes load current
Ipp (Normal Mode)* Vi = Vpp and Vi, = GND
Vop=45Vto55V 1.0 1.5 1.0 1.5 mA Internal reference off
Vop=45Vto55V 1.8 2.25 1.7 2.25 mA Internal reference on
Ipp (All Power-Down Modes)®
Vop=4.5Vto55V 0.4 1 0.4 1 HA Vi = Vpp and V. = GND

VRGP (typ)id. 25°C T-40°C~+105°C T,

2 ARPE L o — R Z /N L CEFRI(ADS628 Tl ot — K 32 ~ 21— K 4064, ADS648 Tid o — K 128~ 21— K 16,256, AD5668 Tito— K 512 ~ 21— K 65,024), A

[N

PFYAL XN T I A TA v a VIR VRAE L E T, T A MIATWER A,

B =T 2= ATIET 7T 4 TUREE, TNTO DACIET 7 T 1 TUREE,

S8{HD DAC BT ~TRT—F 7 LT,
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AD5628/AD5648/AD5668

Vpp =2.7V~3.6 V., RL=2kQ (GND ~#%ft). CL =200 pF (GND ~#t). Vrern= Vopo FHIFREDRWVERY | T TOFEERIE Tvain~Twmax

THUE,
=2.
A Grade! B Grade'
Parameter Min Typ  Max Min Typ  Max Unit Conditions/Comments
STATIC PERFORMANCE’
AD5628
Resolution 12 12 Bits
Relative Accuracy +0.5 +4 +0.5 =+l LSB See Figure 8
Differential Nonlinearity +0.25 +0.25 | LSB Guaranteed monotonic by design
(see Figure 11)
AD5648
Resolution 14 14 Bits
Relative Accuracy +2 +8 +2 +4 LSB See Figure 7
Differential Nonlinearity +0.5 +0.5 LSB Guaranteed monotonic by design
(see Figure 10)
AD5668
Resolution 16 16 Bits
Relative Accuracy +8 +32 +8 +16 LSB See Figure 6
Differential Nonlinearity +1 +1 LSB Guaranteed monotonic by design
(see Figure 9)
Zero-Code Error 6 19 6 19 mV All Os loaded to DAC register (see Figure 25)
Zero-Code Error Drift +2 +2 nv/eC
Full-Scale Error -02 -1 -02 -1 % FSR All 1s loaded to DAC register (see Figure 26)
Gain Error +1 +1 % FSR
Gain Temperature Coefticient +2.5 +2.5 ppm Of FSR/°C
Offset Error +6 +19 +6 +19 mV
DC Power Supply Rejection -80 -80 dB Vpp + 10%
Ratio®
DC Crosstalk * 10 10 (Y% Due to full-scale output change,
(External Reference) Ry =2 kQ to GND or Vpp
5 5 wV/mA Due to load current change
10 10 (Y% Due to powering down (per channel)
DC Crosstalk * 25 25 uv Due to full-scale output change,
(Internal Reference) Ry =2 kQ to GND or Vpp
10 10 uV/mA Due to load current change
OUTPUT CHARACTERISTICS?®
Output Voltage Range 0 Vbb 0 Vb A%
Capacitive Load Stability 2 2 nF Rp=wo
10 10 nF R =2kQ
DC Output Impedance 0.5 0.5 Q
Short-Circuit Current 30 30 mA Vpp=3V
Power-Up Time 4 4 us Coming out of power-down mode, Vpp =3 V
REFERENCE INPUTS
Reference Current 40 55 40 55 LA Vrer = Vpp = 5.5 V (per DAC channel)
Reference Input Range 0 Vbp 0 Vop
Reference Input Impedance 14.6 14.6 kQ
REFERENCE OUTPUT
Output Voltage
AD5628/AD5648/AD5668-1 1.247 1.253 1.247 1253 |V At ambient
Reference TC? 5 15 5 15 ppm/°C TSSOP
15 5 15 ppm/°C LFCSP
Reference Output Impedance 7.5 7.5 kQ
LOGIC INPUTS’
Input Current +3 +3 LA All digital inputs
Input Low Voltage, Vino 0.8 0.8 \% Vob=3V
Input High Voltage, Vinu 2 2 Y Vop=3V
Pin Capacitance 3 3 pF
POWER REQUIREMENTS
Rev. E — 5/28 —




AD5628/AD5648/AD5668

A Grade® B Grade'
Parameter Min Typ  Max Min Typ Max Unit Conditions/Comments
Vop 2.7 3.6 2.7 3.6 A\ All digital inputs at 0 or Vpp,
DAC active, excludes load current

Ipp (Normal Mode)* Vi = Vpp and VL = GND
Vop=2.7Vt03.6V 1.0 1.5 1.0 1.5 mA Internal reference off
Vop=27V1t03.6V 1.8 2.25 1.7 2.25 mA Internal reference on

Ipp (All Power-Down Modes)5
Vpp=2.7V1t03.6V 0.2 1 0.2 1 LA Vi = Vpp and Vi, = GND

" IR EERIPH (typ)id. 25°C T-40°C~+105°C T,

2EBMEL 2 — REPE 2R/ L TE(ADS628 Tl — R 32 ~=1— F 4064, AD5648 TlI=t— F 128~ 21— K 16256, AD5668 Tl =— K 512 ~=1— K 65024), /1%

SFPAL LR F I B TA P = a X VRIEL TR, T A MIAITOEE A
S B =T 2= RIFHET 7T 4 TUREE, TNTO DACIET 7 T« 7iRHE, DAC HI T AT,

S8{HD DAC BT RTAT—F 7 LET,

ACH

Vpp=2.7V~5.5V, RL=2kQ (GND ~#t). Cr =200 pF (GND ~#ft).

Vrerin = Vope FRHIZHRED72WIRD | T _XTOHARIE Tun~Tumax

THIE,
3.
Parameter® 2 Min Typ  Max Unit Conditions/Comments®
Output Voltage Settling Time 2.5 7 us Y4 to % scale settling to 2 LSB (16-bit resolution)
Slew Rate 1.2 V/us
Digital-to-Analog Glitch Impulse 4 nV-s 1 LSB(16-bit resolution) change around major carry
(see Figure 41)
19 nV-s From code 0xEAOQ0 to code OXE9FF (16-bit resolution)
Digital Feedthrough 0.1 nV-s
Digital Crosstalk 0.2 nV-s
Analog Crosstalk 0.4 nV-s
DAC-to-DAC Crosstalk 0.8 nV-s
Multiplying Bandwidth 320 kHz Vrgr=2V£0.2V pp
Total Harmonic Distortion -80 dB Vrer =2V £0.1V p-p, frequency = 10 kHz
Output Noise Spectral Density 120 nV/AHz DAC code = 0x8400(16-bit resolution), 1 kHz
100 nV/AHz DAC code = 0x8400(16-bit resolution), 10 kHz
Output Noise 12 uV p-p 0.1 Hz to 10 Hz, DAC code = 0x0000

'FHRA XTI X TA R a KV REEL ET A, T A M TV ER A,

PHFEDO® S v a v ESLTLLIEEN,
3 IR EERIPE (typ)ld, 25°C T-40°C~+105°C T,
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B4 ST
TRTCOATMEFTtr =tf =1 ns/V (Vpp® 10%2>5 90%) THE L, (Vi + V)2 DEELANSORME LET, K222 LT EE
W Vpp=2.7V~55V, FRZHENRVIRY | T X TOEERII Ty ~Tuax THIE,

4.

Limit at Tyvin, Tmax
Parameter Vpp=27Vt055V Unit Conditions/Comments
t ! 20 ns min SCLK cycle time
t 8 ns min SCLK high time
t3 8 ns min SCLK low time
ty 13 ns min SYNC to SCLK falling edge set-up time
ts 4 ns min Data set-up time
te 4 ns min Data hold time
ty 0 ns min SCLK falling edge to SYNC rising edge
tg 15 ns min Minimum SYNC high time
ty 13 ns min SYNC rising edge to SCLK fall ignore
tio 0 ns min SCLK falling edge to SYNC fall ignore
th 10 ns min LDAC pulse width low
ti2 15 ns min SCLK falling edge to LDAC rising edge
t13 5 ns min ﬁpulse width low
tig 0 ns min SCLK falling edge to LDAC falling edge
ts 300 ns typ CLR pulse activation time

' Vpp =2.7 V~5.5V TOH K SCLK AHEEUL SOMHz, THA L EF v T 782 T4 B—va V TRIELE T3, HWT 2 MIfTWEEA,

tio t

— |-— ) lg -
()()
AVAVAVAVAWAWA
t >t
8 ty — {3 — 17
— b)3
—T\ L$Y
SYNC
2
{C
—| tg|-—
— {5 |
CoOOE)
—t1g tn
LDAC!
- tlZ -l
LDAC? \ *
CIR — < lg
Vout -« lis—»

LASYNCHRONOUS LDAC UPDATE MODE.
2SYNCHRONOUS LDAC UPDATE MODE.

05302-002
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5.
Parameter Rating
Vpp to GND —03Vtot7V

Digital Input Voltage to GND
Vour to GND
Vrerv/Vererour to GND
Operating Temperature Range
Industrial
Storage Temperature Range
Junction Temperature (T; max)
TSSOP Package
Power Dissipation
054 Thermal Impedance

Reflow Soldering Peak Temperature

Pb Free

—03VitoVpp+03V
—03VtoVpp+03V
—03VtoVpp+03V

—40°C to +105°C
—65°C to +150°C
150°C

(Ty max = Ta)/0sa
150.4°C/W

260°C

Poo T3 A% RISHHAHRAERARBIC I & 7731 2 OIRIR
PEICHBE B ET

ESDDEE

ESD (i) DOFBELZTRLT VT /A AT
ERS $ﬁ%m0tfﬂ4x%ﬁﬁf—%i ﬁﬂ
SRV E EHET 52 &R ) E T, Al

A | imnomiics s Esp PR

LTIV E T3, ?N%xﬁmiﬁwﬁ—mﬁ%
Ao | vzt  RELELOMELNLY 2

ﬁobt#of\ REALOHARIE F 2Bk 55
tw\mDKﬁﬁéﬁmﬁ?%ﬁﬁ%%ué:
LEBEOLET,
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1. EXPOSED PAD MUST BE TIED TO GND.

[¥4.16 £ > TSSOP (RU-16) [5.16 £ > LFCSP (CP-16-17)

[V =

14 16 &' 16 &'

TSSOP TSSOP LFCSP nE BB

N/A 1 15 LDAC ANV ZAZIZH LWT =2 NH 56, 2O A —« L LVD/VAEANT S
L. TRTODAC LV AEREH ENET, ZOEFEMD & £ DAC HHAIZRIRFHZE
HTAZENTEET, HAVIE, 2Oy Zoa— LYLZEET DI ENTEET,

! 2 16 SYNC TUT 4T - a—parbu—L AR, ZhE ANT 2T 57 L— ARBIEET
9, SYNCAE— -« LUl 5 L, SCLK /Xy 7 7 & DIN Ny 7 7 BNEEZBISE L. AT
T MUV AIPA XTI NERNET, T2, KORMEOI vy 7 OSLTFRY Ty
THEE SN E T, 2MHH DN FAY =y VORNISYNCEANA « LYLIZT 5 L SYNCO
SEERY =y DITEIARE UTHREET 2720, T3 ATEIAAL Y —F AR L E
R

2 3 1 Vbp EBIRAT, TNEDTSA AL 2.7 V~55V CTEIfEL, EFIX 10 uF =25 24 & 0.1 uF
DA F P EOUWSERICELY GND~FH v 7V v 7T 0ENH Y £7,

3 4 2 VourA DACAOT Fu 7 @EEHS, BT 71X r—bto L—/VEE,

11 13 11 VourB DACB O 7 Fr Z&EEH T, HAT 7 — to L—/VEIE,

4 5 3 VourC DACC O 7 Fu 7 EEHT), HA7T 7L —/b o L—/VEE,

10 12 10 VourD DACD @7 Fwu Z&EHT), AT 7 iEb— o L—/L#ifE,

7 8 6 Vrer/Veerour | AD5628/AD5648/AD5668 121X, V7 7 LY AANEY 77 LU AHDICHTHaE -
URHYET, WY 77 LU RBEEEATLSEG. oV RY Ty LAY
2RV ET, IMTT Y 77 LU REFERTL2581E. ZOELEZI 77 LU AANE I
RV ET, TTIANITE, ZOENIY 77 LU AARTRoTHET,

N/A 9 7 CLR RO 2 Y 7 AJ1, CLRAIE, YL FA30 =y DK TF, CLR#R— » LALO L &
1, TN TOLDAC VAR E N E S, CLRADEND & ALY AZ L DAC
VAHLIICLRA— R+ LYRAZDEER, Iy RAT—/b ELEFTNVAT—/)TEHS
NET, 774V MRETIE, WAROVIZZ VT INET,

5 6 4 VourE DACED T Fu ZHA&EE, A7 7 iEr—L to L—/ViE,

9 11 9 VourF DACF D7 Fu 7 WHhERE, M7 7k — o L—/LBifE,

6 7 5 VourG DACG O 7 Fwu ZHEE, A7 7 iXr— to L—/LEE,

8 10 8 VourH DACH®O 7 Fwu W&, 7 7L —b to L—/VEE,

12 14 12 GND TNA A EORERICKT D770 NEEEERA b,

13 15 13 DIN YUTI e F—=E AT, ZOFNRAL AL, 2EY DY T MUY RZENE L TWVET,
T—HE, VITIN Iy I ATIOMTFRY Zy P TLIRAZICANINET,

14 16 14 SCLK SUTN Ty I AN, F=FIE, YIUTN e say I AADSEFRY =y DT b
LURBIZANIESNE T, T —FIFTHmAKS50MHz D L — b THEETE 9,
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DEACUTRARNY IR T U AZHERIN T, EENTY S
T, HHOANY 7 THBED, BERENMEESNET,

Rev. E

RS TO OUTPUT
] AMPLIFIER

05302-053

X 55.MA RN VY

NEY 27 LVRERE

AD5628/AD5648/AD5668 (2%, WE 71> =2 D) 77 L AE
EH SN TWET, AD5628-1/AD5648-1/AD5668-1 1% 1.25 V.,
S5ppm/°CHY 7 7 L ABEEWNE L 7 VA —/VH L 25 VT
H Y. AD5628-2/AD5648-2/AD5668-2/AD5668-3 1% 2.5 V. 5 ppm/°C
DY 77 LU ABEEZNE L ZVAS— 135 VT, WY
T 7 LV RABEFART =T v TECA T THDTD, ST T
7LV RABEAFERTH N TEES, avboa—L- LI R
A~DEAHRZEY, WY 77 LU AEBEEZA 2 —T7 NV LET
(F 12,

EHTNA ZONEY 7 7 L AEBLET VRrEerour vrnb5HNEn
9, V77 LU AN THBEAMWERE 5 & X3y
T NMLETT, NE) 77 LU ABEEAZERTLIHAE. V77
VY RAEBEERESEDH, V77 L AHJ1E GND O

100nF a7 oY a8k 5 Z LRI ET,

Wik 77 Lo ZABFEOMHERP ., EROF ¥ L -
VEPAR—-FER T ERA,

R —Hr
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AD5628/AD5648/AD5668

HAF7 T

HAARy 77773, HAOTL—ltoL—VEEZRAETSHZ
EMTE, 0 V~VppD i H#HIC 22 Y £9°, GNDIZEHF STz 2
kQ& . ZHICIEFIEE: S 72 200 pFOATR ZBREh4 5 Z L RN TE
x4, ¥ 31& K320, HAT Ty —RREHE TV IREN %
RLUET, A/L—L—NI 1.5 ViusTHY ., 1/4 Ar—Lnd 3/4
A —=IVETORRY T« XA BT TpusTY,

SYFIL A A —T—R
AD5628/AD5648/AD5668 1%, SPI. QSPI, MICROWIRE D% A >
B—7 = — ABERL Ry DDSP L Atk b5 3 s U7
e 4B —7=—ASYNC, SCLK, DIN)ZNE L CTWET,
X212, fREBEMREARS —HI L ZADEA IV TRERLET,
SYNCT A v&hm— - LULIT 5 &, EALY—47 0 AN
ENET, DIN 74 DT —HE, SCLK DN FRY v
T3REY VT RLTPRAFIZANENET, YU T my
7T 50 MHz £ TETF 22 LMW TX 50T,
AD5628/AD5648/AD5668 135 DSP & At - Z LN T
T, R FEHONL TNV /nvy « Ty UV TREDT—FE Y bR

R7TIAXVEDER

Command

C3

C2

C1

Cco

Description

(=]

—_—_- 0 O O O O

0

S O = === O [N}

S O == o -

—_

_0 —, O =k O -

Write to Input Register n
Update DAC Register n

Write to Input Register n, update all (software
LDAC)

Write to and update DAC Channel n
Power down/power up DAC

Load clear code register

Load LDAC register

Reset (power-on reset)

Set up internal REF register
Reserved

Reserved

Reserved

*£87RLZX-avxvR

ANSNT, T8I T LSNEMIEDAC LY A S EOEEE & Address (n)
WEEEBEE— FOERBETENES, ZorMT, SINC A3 | A2 | AL | A0 | Selected DAC Channel
TAVER = LYUTHERFT B0, A - e d ez ess 0 0 0 0 DAC A
TExEF, VPROHATYH, SYINCOVTAY =y PThoE 0 0 0 ! DACB
A=l AT IR TE D L DT D720, IROEIAAL 0 0 1 0 DACC
V= ADRNCEN 15 ns A - LoOUIST DM ERD Y 0 0 1 1 DAC D
9, SYNC X, T34 ZADEMEEBEBHIMETH-> TH, EAARY 0 1 0 0 DACE
—VADETE— « LANLTT A RATEHELERHY £, /- 0 1 0 1 DACF
7L, AR L ST, WOEIAH Y —F 2 ZADFTNHISYNC % N 0 1 1 0 DAC G
A - LYVIZRTURERD Y £77, 0 1 1 1 DACH
1 1 1 1 All DACs
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AAVT LI RAE

AN 7 PP AZIER2 Ey METT, SEHO 4By MIEHRS
NET, KO 4EY MIm<wr F- By hC3~C0 (£ 7B)T.

ZOWD AL Y MIDACT FLZ + By FA3~AO (£ 8BH). i
%t 16/14/12 €y hOT—H T — R TT, T—H « U— KL,

16/14/12 £ v PAJ1a—RE&, 2hicwm EnETN
AD5668/AD5648/AD5628 O 4/6/8 £ ~ @ don’t care By kb
WENTHET(X 56~ 58&H), —hbDT—HE v M,

SCLK® 32 ZHDIN F2N Y = P TDACL VA X ~rtk&nE 1,

SYNC El:AH

WE OFEIAHR—r o ZATIL, SYNCT A U IESCLKD D72 < &b
2O TFNY =y Pla— - L-ULICHERF S L. DACKE 32 &
HOSN TNy P ESYNCON ENY Ty P THEHHFEINET,
727200 32 BZBHDNE TN = PORMNISYNCEZ /NA « LUL|Z
T5HE, ZRITERAB L — U A~DERAL L UTHRELET,
VT RLURENRT Y FERT, EBAARY—F R TESE R
RENET, DACLYRAAEOTH &, BfEE— NOEE HTH
NEFAX 59217,

DB31 (MSB) DBO (LSB)
X X X X C3|C2|C1|CO|A3|A2| Al | A0 |D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO X X X X
_ B J.: DATA BITS =I
3
COMMAND BITS ADDRESS BITS §
56.AD5668 ALY X4 fE
DB31 (MSB) DBO (LSB)
X X X X C3|C2|CL|CO|A3|A2| Al | A0 |D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO X X X X X X
-t DATA BITS =I
- — —
COMMAND BITS ADDRESS BITS §
X57.AD5648 AhL U X4 (B
DB31 (MSB) DBO (LSB)
X X X X C3|C2|C1|CO|A3|A2 ]| A1l | A0 |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO X X X X X X X X
_ B J: DATA BITS =I

COMMAND BITS ADDRESS BITS

05302-056

58.AD5628 AL R4 B

e avavataviVaVaVaVavavavavavAvAVAVANAYAYAYAVAYAVAVAVAVAVAVAVAY|

))

¢

SN v

b)Y

L /

({4

INVALID WRITE SEQUENCE:
SYNC HIGH BEFORE 32ND FALLING EDGE

4

VALID WRITE SEQUENCE, OUTPUT UPDATES
ON THE 32ND FALLING EDGE

05302-057

59.SYNC El5A #HE#E

Rev. E
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N 27L0X - LORA
WEU77VVX&NU—TyTﬁK?7¢WFTﬁ7KéMT
WET, ZOWEICLY, TFY =g L TRERY B
V77 LU RH F%ﬁ%#é LR TEET, W@)77v/x
X, =—VREARE/ZRNEL REF LY A Z DY > k DBO &/ A -
LALE IR — - LAUVIZRETHZ EICED ., A/ 775
ZEMTEET (FIBM), =~ F 1000 1XHEE REF LU A4 (
F IBRYOREAITHENTHET, X1, ABv T LY
AHZDEy FOWRREL T/, ZADEMEE— FO®HSZ R LET,

NI)—F2 -ty bk
AD5628/AD5648/AD5668 7 7 X U —IX, XU —7 v FHHCH1E
EAHET AR —F> « Uty NEKAEZNKEL TWET,
AD5628/AD5648/AD5668-1/AD5668-2 DAC Hi /1% 0 V T/RU —7
v 7 L. AD5668-3 DAC i1 v KA — )L TCRU—=T w7 L
4, HANIZDOL LT —T v F&2H#EHE L. DACICER
ERABY = VANEITENDE ETIORENERSNET, 2
DOREREIL. T NA ADRT—T » TEEODACH JPIRRENBEM T H
BUNEBEOHLHT I Y r—3 g o CHICERN T, Z2hbDF A
AL, DACEZNRNY—F >« Uty b a—RUty b5,
V7R TnbED Yty MERELHY I, =~ F0o1111E 2
DY ¥y MEREICTRENTWET(ER 72R), "\v—Fr - UE
v MEOLDAC 721 CLR OBIEIZ T~ CEE I L E T,

NIT—HHy - E—F
ADS5628/AD5648/AD5668 (214, 4 FFEOEIEET— F23H D £,
a2 R 0100 IRV —F T el LTTFHENTOET(E 7
Z), TNHOE—RIE, =vbeg—L . LYRZD 2 By b
(B> FDB9 & B> FDBR)AZFKET HZ LICED YT by =T
DEERRETY,

FI1IZ, By hORELHIET DT A AOEEE— FEZRL
9, 1oF~ ?«TmmcmMm~mmAﬂ;ﬁE¢68t
v MDB7~DB0)% 1IZRETHZ L2k, BRINAEE—FIC
NU—=H G FTHIENRTEET, NT—F TR T—T v TE
ERED A SIS 7 PP RAZEIZONWTIE ] RESBRLTLLEX
W, WY 7 7 LY ABIEOHEHF, BIRENTZE— R~D2T
YR e NT—=F T DHEPYR—FENTHET,

ey M2 0ICRETDE, TXA AT S5VT 13 mAD /) —< )b
ﬁ% EMCEMEL 9, 7L, 3 Oy —F - x— K
. BB 5 VT04 pAG VT 02 pAIIHEAD LET, EIR
m#ﬂ@#étif&< I AT — 2 H NERRIIC 7/7mﬁ

Rev. E

M5 E) 0 BES U CRER Ol & FE o4k PT ks hEY, oh
iE. TAA ADOHIA v E— &/X#ﬂﬁf%é&ﬂﬁuTh4
AWNRT—=F g« 2= RICRDEVIFEERF > TWET, K
D3IODFTarBmbET, Thbb, HANRNEHTI kQFE
7213 100 kQIEPTZ /1 L CONDIZEERE S LB M, H A WIEA—7
RV = AT =MV ET, HHIAT—T% K 601 - LET,

N =y« F— KT, BIRENTZDACDONA T A « V=3
L—& Wh7v 7 BRA M) 7, ZoMmoB#ET5 ) =7
BB vy AT SIET, TRTOF v o RAPRNT —F
LT E DR, WY 77 L ABERASRT—F T LET,
72720, DACL Y AZ DfIFZ/RT—F T « T— R THEBLZIT
DI LD ERA, NTU—F T - B KD TR
Vop =5 VB X WWVpp =3 VD & & 4 ps (typ) TT, X 4012, 7'm v
FERLET,

PD1 =0 & PDO = 0 DR E(/ —</VEITE)IZ LY . DAC DIEFE D
HEDLEENRT—=T v FIFHT ENTEET, HIEFE. AL
P RAZMEQLDAC =1 — « LUV ET3 T — 2 7 Ui DAC L
P ALELDAC =~A ¢ LYY THRT—T v 7 LET,

Y7 -a—F-LPR4A
AD5628/AD5648/AD5668 1Z1%. FHEFE 7 U T AJIDON— KT =7

ggfyﬁﬁbi?oaﬁkﬁ@\ﬁTﬁUIyVﬁmT?o
aR?%y%m~o

LUz 5, ALY AZ EDACL VA
Ca—PRREFREACLRL S AXNDOTFT — 23— R T,
_®1E_§soé°7ﬂ‘n7ﬂjjj7b>aﬁﬁéhiﬁ‘o ZOEEIX, BRr
A=), Iy RATF—IVETITNVATr— NV EET v o FRIVIZ
O—RFTHAL + VAT A Fx YT L—2arTEHIENT
xFT, INHDZ VT - a— REI. ﬁ:‘/]\m~/v-vv“
AZDEwy DBl & B> FDB0 %% ETH I &IT . BETS
ZEMTEET(E I3BM), T 74/ b3 mfimﬁéov 7
U7 LET, a<wF0101FZZ7 V7 « a— K- LYRZDOr—FK

PRI ENTWET(R TBH),

T AL, T ASDROEAHRD 32 FEHON TN = v
T/ U7 «a—K«E—RFpoETHLET, BIAALY—4F R
FUZCLRNBA S &N &, EALEPIE S E T,
aiﬂwx®77?NMVaV-54N6§@ﬁ?ﬁ@1y9ﬁ
SN ECE BT 2 £ TORE)IZ,. 280 ns (typ) T, tﬁ
DAC YV =7 O/ TIX, HANEILEBMGT 5729
CLR% EAT L7112 520 ns (typ) BB TT (2 505 1),

VT ca—FK. LYVREZOu— FEERFOA Y7 hL YR A
EIZHOWTIE FE 1422 L T IEEV,
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RKIOAFII7ZPLVR - LYURA

Internal REF Register (DBO0)

Action

0
1

Reference off (default)

Reference on

FK10.UITFLYREFEEY M7y - AV RAD3REY FAALTNLS R4 ME

MSB LSB
DB31 to DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 to DB1 DBO
X 1 0 0 0 X X X X X 1/0
Don’t cares Command bits (C3 to C0) Address bits (A3 to AO)—don’t cares Don’t cares Internal REF
register
RMART—FIUEEE—R
DB9 DB8 Operating Mode
0 0 Normal operation
Power-down modes
0 1 1 kQ to GND
1 0 100 kQ to GND
1 1 Three-state
RNDNRT=EIUIRT=Ty THERDREY AN T FLOREE
MSB LSB
DB31 DB19
to to
DB28 | DB27 | DB26 | DB25 | DB24 | DB23 | DB22 | DB21 | DB20 | DB10 | DB9 | DB8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
X 0 1 0 0 X X X X X PD1 PDO DAC DAC DAC DAC | DAC DAC DAC DAC
H G F E D C B A
Don’t Command bits (C3 to C0) Address bits (A3 to A0)— Don’t Power- Power-down/power-up channel selection—set bit to 1 to select
cares don’t cares cares down mode

RESISTOR

STRING DAC Vour
POWER-DOWN
CIRCUITRY RESISTOR
NETWORK 2
60.XT—X I UBOHEART—
1377 -3—K-LTYRAE
Clear Code Register

DB1 DBO
CR1 CRO Clears to Code
0 0 0x0000
0 1 0x8000
1 0 OxFFFF
1 1 No operation
F14.70)7 - O—FHEEADII2EY MAATTNLP X4 E
MSB LSB
DB31 to DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 to DB2 DB1 DBO
X 0 1 0 1 X X X X X CR1 CRO
Don’t cares Command bits (C3 to C0) Address bits (A3 to AO)—don’t cares Don’t cares Clear code register
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LDAC #aE

4T D DAC HAiE,
HIsrzenTEET,
FHILDAC: # LWT— X BFtiAEi-th, SCLK/ UL A D 32 % H
DNTFMNY Ty P TDACL P AZBEH INET, LDAC (Ir
—  LoULIZEET B2 e — - Loyb s 2L R B AT
52 ENTEET2BM),

FEFRIH LDAC: HAIIASI LY R Z ~DERAL L FHICEHT SN
FH¥ A, LDACA T — « LYLIZ/ 5 L, DAC LY RAEN AL
CASETEHFEINET,

HBHNE, ANV VAL n ([ZEIABREIT>TTXTO DAC LY
ABERHFTHLICEY, §CTO DACHIEY 7 by =T
LDACH(HEZ > CRIFICHEH T H 2 &N TExFEJ, a~vo K
00111, ZDY 7 M7= 7LDACKHEIZ TR SN TWET,

ZODLDACL VAR %S & /"= T = TLDACYE > % ZHRIZHil
WD ENTEET, ZOLIPREZEFHI L, "—Ko=T
LDACY v & AT Lz & X ICRIRFIZEH T2 T v XL OAE
DEERINT L2 ENRTEET, HDHDACT v RIIK LT
LDACE > b« LYRZEZ 0 ICRRETHZ EIE, ZOF v b
DEFBLDACE U Ol S22 L #EBWHRLET, Zoby
MZ 1 2BETDHE, ZOF v WIERMICEFRF I E T,
T72bbH, LDACY » OIRBEICHERAFRIC, T —# BFtAHAENT
%12, DACL YV AZ MHEHINET, THUFFFEMICLDAC v
NE— - LVICEHESRTWS E R LET, LDACL VA X
OEEE— FIZOWTIE £ 1522 LTI EEN, ZOFRKME
[, O OF v o RARRH L TEHFS N TND L X2, BIRL
T v RV ERBHCER T ZEBNMERT Y r—a T
FFIcT,

a2~ K 0110 Zffi> TDACIZEIAL%#1TH &, 8 v k LDAC
LY A4 (DBT~DBO)r— FIhET, HEF v RO 77+
v MEIE 0. T2 BLDAC B UIT@EEEICARY £, 2ot
v MZ 1 ZET DI L%, LDAC B2 OIRBEICEERIFRICDAC F
YURANEFHFINDZ EHBEWRLET, 27— FLDACL VR ¥
BEE— RIFOASI T 7 P LR ZEIZHOWTIL, £ 1623 L
TLTEEW,

N R = 7LDACY v & ffi» TRIEHZH

% 15.LDAC Lo X %

BRERONAINRET S FiEk
FREENBEERERKTIE, R—FLEOBERET TR U Z—
DOV AT U RNEEEBRLIITOOZENELDL T,
AD5628/AD5648/AD5668 % Ei$ 57V o REIEAR— KTiE, 7
FaTEHET AN E ST ALERDY T, BEOT A
A M AGND & DGND DO Hif &z M & T 25 A7 ANT
AD5628/AD5648/AD5668 %M H85G1L, T O 1 T T
TOMERDY 4, /72K« FR"A2HMIiX
ADS5628/AD5648/AD5668 D C& AT ICEHET 2 MENH
A

AD5628/AD5648/AD5668 D EJFRIL, 10 uF & 0.1 uF D=5 4
TARANRRATEZMERHY ET, av T HET AL ADTE 5
PTE<ICERE L, 0.1 uF O a5 U FEAEICIET A 2D
ELICEET D2 ENEENET, 10 yF Oa T rHigy o
NOE =R EFNET, 01pF a>FoHid, T v rila
UF U O X D R IEEIHRPUESR) NN E L o FEYE A
VR BEAESHNINENEDEF I MLERHY £, ZD 0.1
pF O3 F o, Win Yy 7 OAA v F o 712K BET D
EEEFIERNTDEBWICH LTI T T RIS v E—F
VA RRERMELE T,

FIRTANITEDLET RN =N LT v E—F U A%/
S L, BEIA L EOT7 Y v FIC L BDEBERBIED L HIC
LET, 7Ry L EOMOERAL v TF 7« FUXNMEFIL,
FOBEN e T REfio TR— R EDMOERS NS —L R
THMERDY ET, TUVXMER LT Iu /550 %EIE, ©
XLRETEMET HMENH Y 3, RN— RO D % — 1%,
HWIEMAELRDIH)ICHELTCR— RE@iRdTs7 41— KA
N—hRamPWhrsHET, KR —F - L7 7 ML R
— RoEEMAE 7S R FL—r B E LTHW, E53%
— VNV AHICEET DA 7 A M) vy THBFTTA, 2 JE
A— R CIEFICHRE L IXRY 8 A,

Load DAC Register
LDAC Bits (DB7 to DBO0) LDAC Pin LDAC Operation
0 1/0 Determined by LDAC pin.
1 X—don’t care DAC channels update, overriding the LDAC pin. DAC channels see LDAC as 0.

K 16.LDACL P R A HEEIZT D 32 EY PAAY T LY XA 1E

MSB LSB

DB31 DB19

to to

DB28 DB27 | DB26 | DB25 | DB24 | DB23 | DB22 | DB21 | DB20 | DB8 DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

X 0 1 1 0 X X X X X DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC
H G F E D C B A

Don’t Command bits (C3 to C0) Address bits (A3 to A0)— Don’t Setting LDAC bit to 1 overrides LDAC pin

cares don’t cares cares

Rev. E
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A0 5

Rev. E

5.10
5.00
4.90
T 14 8
4.50
4.40 6.40
m BSC
: 7
PIN 1 HHHHHHH__
JL
0.65 BSC
1% 1.20
00— MAX 0.20
ﬁ@ﬁmjﬂﬁﬁ% 5381 ;{%x
o1s f He |~ 050
o2tk Ee 5 o

COPLANARITY 019

061908-A

COMPLIANT TO JEDEC STANDARDS MO-153-AB-1

B61.14 EVERS 2Vl - RE—JL - FIRSA > - 18w —S[TSSOP]

(RU-14)
<Fi&: mm

o
(4]

o

s
&}

0.15
05 Lﬁf@i{ 8—1531@ 7
[} ’IL’ILO.so ¥ 8 +{ [« 0.6

019  SEATING 0 0

PLANE
COPLANARITY
0.10

COMPLIANT TO JEDEC STANDARDS MO-153-AB

(6216 EVERIS 2 YUy - RE—I - FTIRTA Y - 15y — S [TSSOP]

(RU-16)
~Fi&:mm
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4.10 0.35
~—— 4.00 SQ —~ 0.30
PIN 1 3.90 0.25 PIN 1
INDICATOR
\, ‘ 0.65 B [, UE J~ NDICATOR
' < 12
BSC 1 =) | Tlt
EXPOSED 2.70
= PAD d ==
. . L T M s 2.60 SQ
) o= 5%
‘ '\ 4 '
‘ i B | [
‘ 0.45 00 05 | Lozomm
TOP VIEW 0202 BOTTOM VIEW
0.35
0.80 FOR PROPER CONNECTION OF
0.75 THE EXPOSED PAD, REFER TO
0.70

0.05 MAX THE PIN CONFIGURATION AND
¥ 0.02NOM FUNCTION DESCRIPTIONS
COPLANARITY  SECTION OF THIS DATA SHEET.
SEATING ; 0.08
0.

PLANE 20 REF

08-16-2010-C

COMPLIANT TO JEDEC STANDARDS MO-220-WGGC.

K63.16EY - )—RIL—L- - Fvy TS Rir—)L - Xy /r—T[LFCSP_WQ]
4mmx4mmRT 4, BWEITY R
(CP-16-17)
~Ii&:mm
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*r—F—-FHAF

Package Power-On Internal
Model' Temperature Range Package Description Option Reset to Code Accuracy Reference
AD5628BRUZ-1 —40°C to +105°C 14-Lead TSSOP RU-14 Zero +] LSB INL 1.25V
AD5628BRUZ-1REEL7 —40°C to +105°C 14-Lead TSSOP RU-14 Zero +1 LSB INL 1.25V
AD5628BRUZ-2 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +1 LSB INL 25V
AD5628BRUZ-2REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +]1 LSB INL 25V
AD5628ARUZ-2 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +2LSBINL | 2.5V
AD5628ARUZ-2REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +2LSBINL | 2.5V
AD5628ACPZ-1-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +2 LSB INL 125V
AD5628ACPZ-2-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +2 LSB INL 25V
AD5628BCPZ-2-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +] LSBINL | 2.5V
AD5648BRUZ-1 —40°C to +105°C 14-Lead TSSOP RU-14 Zero +4 LSB INL 125V
AD5648BRUZ-1REEL7 —40°C to +105°C 14-Lead TSSOP RU-14 Zero +4 LSB INL 125V
AD5648BRUZ-2 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +4 LSBINL | 2.5V
AD5648BRUZ-2REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +4LSBINL | 2.5V
AD5648ARUZ-2 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +8 LSB INL 25V
AD5648ARUZ-2REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +8 LSB INL 25V
AD5668BRUZ-1 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +l6 LSBINL | 1.25V
AD5668BRUZ-1REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +16 LSBINL | 1.25V
AD5668BRUZ-2 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +l6 LSBINL | 2.5V
AD5668BRUZ-2REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +16 LSBINL | 2.5V
AD5668BRUZ-3 —40°C to +105°C 16-Lead TSSOP RU-16 Midscale +l6 LSBINL | 2.5V
AD5668BRUZ-3REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Midscale +l6 LSBINL | 2.5V
AD5668ARUZ-2 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +32LSBINL | 2.5V
AD5668ARUZ-2REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Zero +32LSBINL | 2.5V
AD5668ARUZ-3 —40°C to +105°C 16-Lead TSSOP RU-16 Midscale +32LSBINL | 2.5V
AD5668ARUZ-3REEL7 —40°C to +105°C 16-Lead TSSOP RU-16 Midscale +32 LSBINL | 2.5V
AD5668BCPZ-1-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +I6 LSBINL | 1.25V
AD5668BCPZ-1500RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +l6 LSBINL | 1.25V
AD5668BCPZ-2-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +16 LSBINL | 2.5V
AD5668BCPZ-2500RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +l6 LSBINL | 2.5V
AD5668ACPZ-2-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Zero +32LSBINL | 2.5V
AD5668ACPZ-3-RL7 —40°C to +105°C 16-Lead LFCSP_WQ CP-16-17 Midscale +32LSBINL | 2.5V
EVAL-ADS668EBCZ LFCSP Evaluation Board
EVAL-AD5668EBRZ TSSOP Evaluation Board
' Z = RoHS YL,
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