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Device Comparison Table

DEVICE MAXIMUM SAMPLE RATE PACKAGE DRAWING/TYPE® Ta
DAC37J84IAAV 1.6 GSPS AAV/144-ball flip chip BGA —40°C to 85°C
DAC38J84IAAV 2.5 GSPS AAV/144-ball flip chip BGA —40°C to 85°C

(1) MSL Peak Temperature: Level-3-260C-168 HR

Copyright © 2014, Texas Instruments Incorporated
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5 Terminal Configuration and Functions

144-Ball Flip Chip BGA
AAV Package

(Top View)

A B c D E F G H J K L M
GND IOUTAP IOUTAN IOUTBN IOUTBP GND GND IoUTCP IOUTCN IOUTDN IOUTDP GND
GND GND GND GND GND GND GND GND GND GND GND GND

VDDAPLL VDDAREF VDDAREF
DACCLKP EXTIO RBIAS SDIO SDO
1.8V 1.8V 1.8V
VDDAPLL VDDDAC VDDDAC VDDDAC VDDDAC VDDDAC VDDDAC
DACCLKN LPF ATEST SCLK SDENB
1.8V 0.9V 0.9V 0.9V 0.9V 0.9V 0.9V
VDDCLK VDDCLK
GND GND GND GND GND GND GND RESETB ALARM SLEEP
0.9V 0.9V
VDDS VDDS VDDDIG VDDIO
SYSREFP SYNCBP GND GND GND GND SYNC_N_CD NC
1.8V 1.8V 0.9V 1.8V
VDDS VDDS VDDDIG VDDIO
SYSREFN SYNCBN GND GND GND GND SYNC_N_AB NC
1.8V 1.8V 0.9V 1.8V
VDDDIG VDDDIG
GND GND IFORCE GND GND GND GND TXENABLE TDI TDO
0.9V 0.9V
VDDDIG VDDDIG VDDDIG VDDDIG VDDDIG VDDDIG
GND GND VSENSE TCLK TMS GND
0.9V 0.9V 0.9V 0.9V 0.9V 0.9V
VDDDIG VDDT VDDT
RXP7 GND GND AMUX1 AMUXO TRSTB | TESTMODE GND RXP3
0.9V 0.9V 0.9V
VDDR VDDR
RXN7 GND GND GND GND GND GND GND GND RXN3
1.8V 1.8V
RXN6 RXP6 RXP5 RXN5S RXN4 RXP4 RXPO RXNO RXN1 RXP1 RXP2 RXN2
A B c D E F G H J K L M
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Terminal Functions

TERMINAL
110 DESCRIPTION
NAME NUMBER
CMOS output for ALARM condition. The ALARM output functionality is defined through the
ALARM L8 (0] config7 register. Default polarity is active high, but can be changed to active high via config0
alarm_out_pol control bit. If not used it can be left open.
AMUXO0 H3 /0 | Analog test terminal for SerDes, Lane 0 to Lane 3. It can be left open if not used.
AMUX1 E3 1/0 | Analog test terminal for SerDes, Lane 4 to Lane 7. It can be left open if not used.
ATEST K9 1/0 | Analog test terminal for DAC, references and PLL. It can be left open if not used.
Positive LVPECL clock input for DAC core with V¢, = 0.5V. It can be PLL reference clock or
DACCLKP A10 | external DAC sampling rate clock. If not used, DACCLK is self-biased with 100mV differential
at Vg = 0.5V,
DACCLKN A9 | Complementary LVPECL clock input for DAC core. (see the DACCLKP description)
Used as external reference input when internal reference is disabled through config27
EXTIO F10 e extref_ena = ‘1'. Used as internal reference output when config27 extref_ena = ‘0’ (default).
Requires a 0.1 pF decoupling capacitor to analog GND when used as reference output. It can
be left open if not used.
Al2, F12, G12,
M12, Al1, B11,
C11, D11, E11,
F11, G11, H11,
J11, K11, L11,
M11, C8, D8, ES8,
F8, G8, H8, J8, . .
GND E7.F7, G7, H7, | These terminals are ground for all supplies.
E6, F6, G6, H6,
A5, B5, E5, F5,
G5, H5, A4, B4,
M4, B3, C3, L3,
B2, C2, D2, E2,
H2, J2, K2, L2
IFORCE C5 /0 | Analog test terminal for on chip parametric. It can be left open if not used.
IOUTAP B12 (0] A-Channel DAC current output. Must tied to GND if not used.
IOUTAN C12 (0] A-Channel DAC complementary current output. Must tied to GND if not used.
IOUTBP E12 (0] B-Channel DAC current output. Must tied to GND if not used.
IOUTBN D12 (0] B-Channel DAC complementary current output. Must tied to GND if not used.
IOUTCP H12 (0] C-Channel DAC current output. Must tied to GND if not used.
IOUTCN J12 (0] C-Channel DAC complementary current output. Must tied to GND if not used.
IOUTDP L12 (0] D-Channel DAC current output. Must tied to GND if not used.
IOUTDN K12 (0] D-Channel DAC complementary current output. Must tied to GND if not used.
LPF Cc9 /0 | External PLL loop filter connection. It can be left open if not used.
RBIAS G10 o Full-scale output current bias. Change the full-scale output current through coarse_dac(3:0).
Expected to be 1.92kQ to GND.
Active low input for chip RESET, which resets all the programming registers to their default
RESETB K8 | :
state. Internal pull-up. It can be left open if not used.
CML SerDes interface lane 0 input, positive, expected to be AC coupled. It can be left open if
RXOP Gl |
not used.
CML SerDes interface lane 0 input, negative, expected to be AC coupled. It can be left open if
RXON H1 |
not used.
CML SerDes interface lane 1 input, positive, expected to be AC coupled. It can be left open if
RX1P K1 |
not used.
RXIN n | CML SerDes interface lane 1 input, negative, expected to be AC coupled. It can be left open if
not used.
RX2P L1 | CML SerDes interface lane 2 input, positive, expected to be AC coupled. It can be left open if
not used.
CML SerDes interface lane 2 input, negative, expected to be AC coupled. It can be left open if
RX2N M1 |
not used.
CML SerDes interface lane 3 input, positive, expected to be AC coupled. It can be left open if
RX3P M3 | not used

Copyright © 2014, Texas Instruments Incorporated
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Terminal Functions (continued)

TERMINAL
/0 DESCRIPTION
NAME NUMBER
CML SerDes interface lane 3 input, negative, expected to be AC coupled. It can be left open if
RX3N M2 |
not used.
CML SerDes interface lane 4 input, positive, expected to be AC coupled. It can be left open if
RX4P F1 |
not used.
CML SerDes interface lane 4 input, negative, expected to be AC coupled. It can be left open if
RX4N El |
not used.
CML SerDes interface lane 5 input, positive, expected to be AC coupled. It can be left open if
RX5P C1 |
not used.
CML SerDes interface lane 5 input, negative, expected to be AC coupled. It can be left open if
RX5N D1 |
not used.
CML SerDes interface lane 6 input, positive, expected to be AC coupled. It can be left open if
RX6P B1 |
not used.
CML SerDes interface lane 6 input, negative, expected to be AC coupled. It can be left open if
RX6N Al |
not used.
CML SerDes interface lane 7 input, positive, expected to be AC coupled. It can be left open if
RX7P A3 |
not used.
CML SerDes interface lane 7 input, negative, expected to be AC coupled. It can be left open if
RX7N A2 |
not used.
LVPECL SYSREF positive input with V., = 0.5V. This positive/negative pair is captured with
SYSREFP A7 | the rising edge of DACCLKP/N. It is used for JESD204B Subclass 1 deterministic latency and
multiple DAC synchronization, which can be periodic or pulsed. If not used, it is self-biased with
100myV differential at V¢, = 0.5V.
SYSREFN A6 | LVPECL SYSREF negative input with V., = 0.5V. (See the SYSREFP description)
SCLK L9 | Serial interface clock. Internal pull-down. It can be left open if not used.
SDENB M9 | Active low serial data enable, always an input to the DAC37J84/DAC38J84. Internal pull-up. It
can be left open if not used.
Serial interface data. Bi-directional in 3-terminal mode (default) and 4-terminal mode. Internal
SDIO L10 lfe} .
pull-down. It can be left open if not used.
SDO M10 o Uni-directional serial interface data in 4-terminal mode. The SDO terminal is tri-stated in 3-
terminal interface mode (default). It can be left open if not used.
Active high asynchronous hardware power-down input. Internal pull-down. It can be left open if
SLEEP M8 |
not used.
SYNCBP B7 (@) Synchronization request to transmitter, LVDS positive output. It can be left open if not used.
SYNCBN B6 (@) Synchronization request to transmitter, LVDS negative output. It can be left open if not used.
Synchronization request to transmitter, CMOS output. Defaults to link 0, but can be
SYNC_N_AB L6 o programmable for any link. It can be left open if not used.
SYNC N CD L7 o Synchronization request to transmitter, CMOS'output. Defaults to link 1, but can be
— = programmable for any link. It can be left open if not used.
TCLK K4 | JTAG test clock. It can be left open if not used.
TDI L5 | JTAG test data in. It can be left open if not used.
TDO M5 (@) JTAG test data out. It can be left open if not used.
T™MS L4 | JTAG test mode select. It can be left open if not used.
TRSTB 13 | JTAG test reset. Must be tied to GND to hold the JTAG state machine status reset if the JTAG
port is not used.
To enable analog output data transmission, set sif_txenable in register config3 to “1” or pull
TXENABLE K5 | CMOS TXENABLE terminal to high. Transmit enable active high input. Internal pull-down. To
disable analog output, set sif_txenable to “0” and pull CMOS TXENABLE terminal to low. The
DAC output is forced to midscale. It can be left open if not used.
TESTMODE K3 (@) This terminal is used for factory testing. Internal pull-down. It can be left open if not used.
VDDADAC33 D10, Eig H10, | Analog supply voltage. (3.3V)
VDDAPLL18 B10, B9 | PLL analog supply voltage. (1.8V)
VDDAREF18 C10, K10 | Analog reference supply voltage (1.8V)
6 Copyright © 2014, Texas Instruments Incorporated
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Terminal Functions (continued)

TERMINAL
/0 DESCRIPTION
NAME NUMBER
VDDCLKO9 A8, BS | Internal clock buffer supply voltage (0.9V). It is recommended to isolate this supply from
VDDDIGO09.
D9, E9, F9, G9, . . )
VDDDACO09 Ho. J9 | DAC core supply voltage. (0.9V). It is recommended to isolate this supply from VDDDIGO09.
J7, 36, D5, J5, - . . .
Digital supply voltage. (0.9V). It is recommended to isolate this supply from VDDCLKO09 and
VDDDIG09 D4, E4, F4, G4, |
VDDDACO9.
H4, J4, D3
VDDIO18 K7, K6 | Supply voltage for all digital /0O and CMOS I/O. (1.8V)
VDDR18 F2, G2 | Supply voltage for SerDes (1.8V)
VDDS18 C7, C6 | Supply voltage for LVDS SYNCBP/N (1.8V)
VDDTO09 F3, G3 | Supply voltage for SerDes termination (0.9V)
VQPS18 D7, D6 | tFouiegiupply voltage. This supply terminal is also used for factory fuse programming. Connect
VSENSE C4 1/0 | Analog test terminal for on chip parametric. It can be left open if not used.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX | UNIT
VDDDACO09, VDDDIG09 -0.3 13 \%
VDDCLKO09 -0.3 1.3 \%
Supply Voltage | VDDT09 0.3 13| VvV
Range® VDDR18, VDDIO, VDDS18, VQPS18 03 245 v
VDDAPLL18, VDDAREF18 -0.3 2.45 \%
VDDADAC33 -0.3 4.0 \%
RX[7..0]P/N -05V VDDTO09 + 0.5V \%
e SO0 T AR RESETe SR TS | o5y vobiows 05V v
DACCLKP/N, SYSREFP/N -0.5V VDDAPLL18 +0.5V \%
Terminal SYNCBP/N -05V VDDS18 + 0.5V \%
\Fg‘;';zge?z) LPF —0.5V VDDAPLL18+0.5V| V
IOUTAP/N, IOUTBP/N, IOUTCP/N, IOUTDP/N -05V 1.0V \%
RBIAS, EXTIO, ATEST -0.5V VDDAREF18 + 0.5V \%
IFORCE, VSENSE -0.5VvV VvDDDIGO09 + 0.5V \%
AMUX1, AMUXO0 -05V VDDT09 + 0.5V \%
Peak input current (any input) 20| mA
Peak total input current (all inputs) -30| mA
Absolute maximum junction temperature T; 150| °C
Operating free-air temperature range, T,: DAC37J84/DAC38J84 —-40 85| °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Measured with respect to GND.

6.2 Handling Ratings

PARAMETER

DEFINITION MIN MAX UNIT

Tstg Storage temperature range -65 150 °C

Copyright © 2014, Texas Instruments Incorporated
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6.3 Recommended Operating Conditions

MIN  NOM MAX| UNIT
T Recommended operating junction temperature(l) 105 °C
Maximum rated operating junction temperature 125 °C
Ta Recommended free-air temperature -40 25 85 °C
(1) Prolonged use at this junction temperature may increase the device failure-in-time (FIT) rate.
6.4 Thermal Information
THERMAL CONDUCTIVITY® DACS3xJ84 UNIT
AAV (144 TERMINALS)
Rgja Theta junction-to-ambient (still air) 314
Rgip Theta junction-to-board 12.6
Reic Theta junction-to-case, top 1.8 °C/IW
Wit Psi junction-to-top of package 0.2
Wig Psi junction-to-bottom of package 12

(1) Air flow or heat sinking reduces 6;, and may be required for sustained operation at 85° and maximum operating conditions.

6.5 DC Electrical Characteristics

Typical values at T, = 25°C, full temperature range is Ty,y = -40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

PARAMETER TEST CONDITIONS DACS7J84 DAC38784 UNIT
MIN TYP MAX MIN TYP MAX
Resolution 16 16 Bits
DC ACCURACY
DNL Differential nonlinearity 1LSB = IOUTgg/2'¢ +4 +4 LSB
INL Integral nonlinearity +6 +6 LSB
ANALOG OUTPUT
Coarse gain linearity +0.04 +0.04 LSB
Offset error Mid code offset +0.001 +0.001 %FSR
Gain error With external reference +2 +2 %ESR
With internal reference +2 +2
Gain mismatch With internal reference +2 +2 %FSR
Full scale output current 20 30 20 30 mA
Output compliance -0.5 0.6 -0.5 0.6 \%
Output resistance 300 300 kQ
Output capacitance 5 5 pF
REFERENCE OUTPUT
VRer Reference output voltage 0.9 0.9 \%
Reference output current® 100 100 nA
REFERENCE INPUT
VexTiO Input voltage External Reference Mode 0.1 0.9 1 0.1 0.9 1 \%
Input resistance 1 1 MQ
Input capacitance 50 50 pF
TEMPERATURE COEFFICIENTS
Offset drift +1 +1 ppm/°C
Gain drift with external reference +15 +15 .
with internal reference +30 +30
Reference voltage drift +8 +8 ppm/°C

(1) Use an external buffer amplifier with high impedance input to drive any external load

Copyright © 2014, Texas Instruments Incorporated
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DC Electrical Characteristics (continued)
Typical values at T, = 25°C, full temperature range is Ty;y = -40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

DAC37J84 DAC38J184
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
POWER SUPPLY
VDDADAC33 3.15 3.3 3.45 3.15 3.3 3.45 \%
VDDAPLL18, VDDAREF18, 1.71 18 1.89 1.71 1.8 1.89 v
VDDS18, VQPS18, VDDR18
VDDIO18 1.71 1.8 1.89 1.71 1.8 1.89 \%
VDDDIG09, VDDDACO09, 0.85 0.9 0.95 0.85 0.9 0.95 v
VDDCLKO09, VDDTO09
PSRR Power Supply Rejection Ratio DC tested +0.2 +0.2 %FSR/V
POWER CONSUMPTION
lvopabacss)  Analog supply current MODE 1:(DAC38J84) - 114 135
l(vopDIGOY) Digital supply current foac=2.46GSPS, 2x - 1028 1250
| DAC supply current interpolation, - 20 30
(VDDDACO9) PRy NCO on, QMC on, inverse
lvopcLkog) Clock supply current sinc on, - 87 120 mA
lvboT09) SerDes core supply current GDC gff, PAP off, PLL on, - 323 450
LMF=841,
lvoDR18) SerDes analog supply current SerDes rate = 12.3Ghps, - 37 60
lvbD1s) Other 1.8V supply current 20mA FS output, - 58 80
P Power Dissipation IF=150MHz. ; 1859 1980 mw
lvopabacas)  Analog supply current 114 -
lvooDIGO9) Digital supply current MODE 2: (DAC37J84) 627 -
foac=1.6GSPS, 2x R
l(voDDACO09) DAC supply current interpolation, 14
lvopcikog)  Clock supply current NCO on, QMC on, invsinc on, 57 - mA
lvbDT09) SerDes core supply current 83'(:3 gfjleAP off, PLL on, 268 -
l(voDR18) SerDes analog supply current SerDes rate = 8Gbps, 25 -
lvop1s) Other 1.8V supply current 20mA FS output, IF=150MHz. 54 -
P Power Dissipation 1388 - mw
lvobapacasy  Analog supply current 114 114
|(vDDDIG09) Digital supply current MODE 3: 556 556
foac=1.47456GSPS, 2x
|(vDDDACO9) DAC supply current interpolation, 14 14
lwopcikog)  Clock supply current NCO on, QMC off, invsinc off, 51 51 mA
l(voDT09) SerDes core supply current GDC off, 260 260
PAP off, PLL off, LMF=841,
lvoDR18) SerDes analog supply current SerDes rate = 7.3728Gbps, 24 24
lvop1s) Other 1.8V supply current 20mA FS output, IF=150MHz. 36 36
P Power Dissipation 1277 1277 mw
lvopabacss)  Analog supply current 114 114
lvoDDIGO9) Digital supply current MODE 4: 468 468
foac=1.47456GSPS, 4x
l(voDDACO9) DAC supply current interpolation, 14 14
lvopcikog)  Clock supply current NCO on, QMC off, invsinc off, 50 50 mA
lvoDTOS) SerDes core supply current GDC off, PAP off, PLL off, 135 135
LMF=442,
lvoDR18) SerDes analog supply current SerDes rate = 7.3728Gbps, 12 12
lvop18) Other 1.8V supply current 20mA FS output, IF=150MHz. 36 36
P Power Dissipation 1063 1063 mwW
lvopabacas)  Analog supply current 13 13
lvooDIGO9) Digital supply current MODE 5: 368 368
lvobpAcog) DAC supply current foac=1.47456GSPS, x4, 10 10
NCO off, QMC off, invsinc off
| Clock supply current ' ' ' 50 50 mA
(VDDCLKO09) pply GDC off. PAP off,
lvopT09) SerDes core supply current PLL off. LMF=442 135 135
l(vDDR18) SerDes analog supply current SerDes rate = 7.3728Gbps, 12 12
lvop1s) Other 1.8V supply current DAC output in sleep mode. 28 28
P Power Dissipation 622 622 mw
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DC Electrical Characteristics (continued)
Typical values at T, = 25°C, full temperature range is Ty;y = -40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

DAC37J84 DAC38J184
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
lvobapacssy — Analog supply current 114 114
lvDDDIG09) Digital supply current MODE 6: 373 373
foac=1000MSPS, 2x
l(voDDACO9) DAC supply current interpolation, 12 12
lvopbcikos)  Clock supply current NCO off, QMC off, invsinc off, 37 37 mA
lvooT09) SerDes core supply current GDC off, PAP off, PLL on, 151 151
LMF=442, SerDes rate =
l(vDDR18) SerDes analog supply current 10Gbps, 15 15
lvop1s) Other 1.8V supply current 20mA FS output, IF=150MHz. 56 56
P Power Dissipation 1020 1020 mw
lvobapacasy — Analog supply current 114 114
lvoDDIGO9) Digital supply current MODE 7: 372 372
foac=1000MSPS, 2x
lvoopacos)  DAC supply current interpolation, 12 2
lvobeLkos)  Clock supply current NCO off, QMC off invsinc off, 35 35 mA
lvboT09) SerDes core supply current GDC off, 151 151
| SerD | | PAP off, PLL off, LMF=442, 15 15
(VDDR18) erDes analog supply current SerDes rate = 10Gbps,
lvop1s) Other 1.8V supply current 20mA FS output, IF=150MHz. 35 35
P Power Dissipation 979 979 mwW
lvopabacss)  Analog supply current 114 114
l(vDDDIGO9) Digital supply current MODE 8: 247 247
foac=625MSPS, 2x
lvoDDACO09) DAC supply current interpolation, 5 5
lvbbeLkoo) Clock supply current NCO off, QMC off, invsinc off, 22 22 mA
lvopTo9) SerDes core supply current GDC off, 228 228
| Serd | | PAP off, PLL off, LMF=841, 21 21
(VDDR18) erDes analog supply current SerDes rate = 3.125Gbps,
lvop18) Other 1.8V supply current 20mA FS output, IF=20MHz. 26 26
P Power Dissipation 913 913 mw
lvobapacasy — Analog supply current 114 114
lvDDDIG09) Digital supply current MODE 9: 477 477
foac=1.23GSPS, no
l(voDDACO9) DAC supply current interpolation, 12 12
lvopbctkos)  Clock supply current NCO off, QMC off, invsinc off, 44 44 mA
| SerDes core supply current GDC off, 322 322
/DDTOR) PAP off, PLL off, LMF=841,
l(vDDR18) SerDes analog supply current SerDes rate = 12.3Gbps, 39 39
lvop1s) Other 1.8V supply current 20mA FS output, IF=150MHz; 36 36
P Power Dissipation 1281 1281 mw
lvobapacasy  Analog supply current 5 5
l(vDDDIG09) Digital supply current 75 75
l(vDDDACO9) DAC supply current MODE 10: 1 1
lvopcikog)  Clock supply current Power down mode, no clock, 1 mA
) SerDes core supply current DAC in sleep mode, 9
SerDes in sleep mode
lvoDR18) SerDes analog supply current 0
lvop1s) Other 1.8V supply current 10 10
P Power Dissipation 112 112 mwW
10 Copyright © 2014, Texas Instruments Incorporated
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6.6 Digital Electrical Characteristics
Typical values at T, = 25°C, full temperature range is Ty, = —40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

DAC37J84 DAC38J84
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
CML SERDES INPUTS: RX[7:0]P/N
Vpier Receiver Input Amplitude 50 1200 50 1200 mV
Input Common Mode
(TERM=111) 600 600
Input Common Mode
(TERM=001) 700 700
Vcom mV
Input Common Mode 0 0
(TERM=100)
Input Common Mode
(TERM=101) 250 250
Internal differential
Zoier termination 85 100 115 85 100 115 Q
foaTA Serdes bit rate 0.78125 12.5| 0.78125 12.5| Gbps
LVPECL INPUTS: SYSREFP/N
Vcom Input common mode voltage 0.5 0.5 \%
Vippe Differential input peak-to- 400 800 400 800 mv
peak voltage
Zr Internal termination 100 100 Q
C. Input capacitance 2 2 pF
LVPECL INPUTS: DACCLKP/N
Veom Input common mode voltage 0.5 0.5 \%
Differential input peak-to-
Vippp peak voltage 400 800 400 800 mV
Zr Internal termination 100 100 Q
C. Input capacitance 2 2 pF
Duty cycle 40% 60% 40% 60%
DACCLKP/N Input
foaceLk Frequency 1.6 25| GHz
LVDS OUTPUTS: SYNCBP/N
Output common mode
Veom voltage 1.2 1.2 \%
Zt Internal termination 100 100 Q
Voo leferentlal output voltage 05 05 v
swing
CMOS INTERFACE: SDENB, SCLK, SDIO, SDO, TXENA, ALARM, RESETB, SLEEP, TMS, TCLK, TDI, TDO, TRSTB, TESTMODE, SYNC_N_AB,
SYNC_N_CD
. . 0.7 x 0.7 x
ViH High-level input voltage VDDIO VDDIO \Y
0.3x 0.3 x
Vi Low-level input voltage VD%I VDDIO \Y
M High-level input current -40 40 -40 40 MA
I Low-level input current -40 40 -40 40 MA
C CMOS Input capacitance 2 2 pF
lload =-100 pA Voo Voo
Vou ALARM, SDO, SDIO, TDO : : v
lload = —2 mA 0.8 x 0.8 x
B VDDIO VDDIO
lload = 100 pA 0.2 0.2
VoL ALARM, SDO, SDIO, TDO \Y
lload = 2 mA 0.5 0.5
Copyright © 2014, Texas Instruments Incorporated 11
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Digital Electrical Characteristics (continued)
Typical values at T, = 25°C, full temperature range is Ty, = —40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

DAC37J84 DAC38J84
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
PHASE LOCKED LOOP
pll_vcosel ='1', pll_vco = '010001'(17),
pll_vcoitune = '10', VCO Frequency = Assured Assured
3932.16MHz
pll_vcosel ='1', pll_vco = '011111'(31),
pll_vcoitune = '10', VCO Frequency = Assured Assured
4120MHz
pll_vcosel ='1', pll_vco = '110010'(50),
pll_vcoitune = '10', VCO Frequency = Assured Assured
4423.68MHz
pll_vcosel ="'0", pll_vco = '001101'(13),
PLL/VCO Operating Frequency pll_vcoitune = '11', VCO Frequency = Assured Assured
4608MHz
pll_vcosel ='0', pll_vco = '011010'(26),
pll_vcoitune ='11', VCO Frequency = Assured Assured
4800MHz
pll_vcosel ="'0", pll_vco = '100001'(33),
pll_vcoitune = '11', VCO Frequency = Assured Assured
4915.2MHz
pll_vcosel ='0', pll_vco = '100110'(38),
pll_vcoitune = '11', VCO Frequency = Assured Assured
5000MHz

6.7 AC Electrical Characteristics
Typical values at T, = 25°C, full temperature range is Ty, = —40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

PARAMETER TEST CONDITIONS / COMMENTS DACS7J84 DAC38784 UNIT
MIN  TYP MAX| MIN TYP MAX
ANALOG OUTPUT @
4x or higher interpolation 1600 2500
foac Maximum DAC rate 2x interpolation 1600 2460 MSPS
1x interpolation 1230 1230
No interpolation, FIFO off, Mixer off, QMC off, Inverse 1 11
sinc off
2x Interpolation 83 83
4x Interpolation 211 211
8x Interpolation 483 483
16x Interpolation 1051 1051
Digital Latency NCO 48 48 DAC clock
(F=2, 2x interpolation) QmMC 32 32 cycles
Inverse Sinc 36 36
PA Protection (pap_dlylen_sel = "0") 68 68
Dithering
Complex Summation
Coarse Fractional Delay 51 51
Fine Fractional Delay 52 52

(1) Measured single ended into 50 Q load.

12
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AC Electrical Characteristics (continued)
Typical values at T, = 25°C, full temperature range is Ty, = —40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

PARAMETER TEST CONDITIONS / COMMENTS DAC37J84 DAC38784 UNIT
MIN TYP MAX| MIN TYP MAX
AC PERFORMANCE @
foac = 2.5 GSPS, four = 20 MHz, 0 dBFS - 79
foac = 2.5 GSPS, four = 70 MHz, 0dBFS - 78
foac = 2.5 GSPS, four = 150 MHz, 0 dBFS - 72
foac = 2.5 GSPS, four = 230 MHz, 0dBFS - 67
foac = 2.5 GSPS, four = 20 MHz, -12 dBFS - 79
foac = 2.5 GSPS, four = 70 MHz, —12dBFS - 75
foac = 2.5 GSPS, four = 150 MHz, -12 dBFS - 70
SFDR Spurious Free Dynamic | foac = 2.5 GSPS, foyr = 230 MHz, —12dBFS - 65 dBc
(0 to fpac/2) foac = 1.6 GSPS, four = 20 MHz, 0 dBFS 81 81
foac = 1.6 GSPS, four = 70 MHz, 0 dBFS 77 77
foac = 1.6 GSPS, four = 150 MHz, 0 dBFS 72 72
foac = 1.6 GSPS, four = 230 MHz, 0 dBFS 68 68
foac = 1.6 GSPS, four = 20 MHz, -12 dBFS 76 76
foac = 1.6 GSPS, four = 70 MHz, 12 dBFS 72 72
foac = 1.6 GSPS, four = 150 MHz, -12 dBFS 67 67
foac = 1.6 GSPS, four = 230 MHz, —12 dBFS 64 64
foac = 2.5 GSPS, four = 70 + 0.5 MHz - 83
foac = 2.5 GSPS, four = 150 + 0.5 MHz - 75
foac = 2.5 GSPS, four = 230 £ 0.5 MHz - 70
Third-order fwo-tone foac = 2.0 GSPS, four = 70 + 0.5 MHz - 86
IMD3 intermodulation distortion | fpac = 2.0 GSPS, foyt = 150 + 0.5 MHz - 78 dBc
Each tone at -6dBFS fonc = 2.0 GSPS, four = 230 + 0.5 MHz - 73
foac = 1.6 GSPS, four = 70 + 0.5 MHz 83 83
foac = 1.6 GSPS, four = 150 + 0.5 MHz 73 73
foac = 1.6 GSPS, four = 230 £ 0.5 MHz 66 66
foac = 2.5 GSPS, four = 70 MHz - -161
foac = 2.5 GSPS, four = 150 MHz - -159
foac = 2.5 GSPS, four = 230 MHz - -157
\oise S enciy® foac = 2.0 GSPS, four = 70 MHz - -161
NSD o at‘lzcdtgalzs enSIy™ [t ac = 2.0 GSPS, four = 150 MHz - -160 dBFS/Hz
foac = 2.0 GSPS, four = 230 MHz - -158
foac = 1.6 GSPS, four = 70 MHz -161 -161
foac = 1.6 GSPS, four = 150 MHz -159 -159
foac = 1.6 GSPS, four = 230 MHz -157 -157
foac = 2.4576 GSPS, four = 70 MHz - 82
foac = 2.4576 GSPS, four = 150 MHz - 80
foac = 2.4576 GSPS, four = 230 MHz - 78
foac = 1.96608 GSPS, four = 70 MHz - 82
ACLR® g‘:{gfg%tgf:i’;'r‘ﬁ'e'fakage fonc = 1.96608 GSPS, four = 150 MHz - 80 dBc
foac = 1.96608 GSPS, four = 230 MHz - 77
foac = 1.47456 GSPS, four = 70 MHz 82 82
foac = 1.47456 GSPS, four = 150 MHz 80 80
foac = 1.47456 GSPS, four = 230 MHz 76 76
Channel Isolation fonc = 25 GSPS, four = 20 MHz - % dBc
foac = 1.6 GSPS, four = 20 MHz 93 93

(2) 2:1 transformer output termination, 50 Q doubly terminated load.
(3) Single carrier, W-CDMA with 3.84 MHz BW, 5-MHz spacing, centered at IF. TESTMODEL 1, 10 ms
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6.8 Timing Requirements
Typical values at T, = 25°C, full temperature range is Ty, = —40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

DAC37J84 DAC38J84
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
DIGITAL INPUT TIMING SPECIFICATIONS
TIMING SYSREF INPUT: DACCLKP/N RISING EDGE LATCHING
Setup time, SYSREFP/N
tsisysrer) | valid to rising edge of 50 50 ps
DACCLKP/N
Hold time, SYSREF/N valid
thsysrer) | after rising edge of 50 50 ps
DACCLKP/N
TIMING SERIAL PORT
Setup time, SDENB to rising
ts(spEns) edge of SCLK 20 20 ns
Setup time, SDIO valid to
tspio) rising edge of SCLK 10 10 ns
t Hold time, SDIO valid to 5 5 ns
n(SDIO) | rising edge of SCLK
Register config7 read
) 1 1 us
tscik) Period of SCLK (temperature sensor read)
All other registers 100 100 ns
Data output delay after falling
ty(ata) edge of SCLK 10 10 ns
Minimum RESETB
tReseT pulsewidth 25 25 ns
ANALOG OUTPUT @
tsac) Output settling time to 0.1% | Transition: Code 0x0000 to OXFFFF 10 10 ns
. ) IOUT current settling to 1% of IOUTgg from
Power- DAC Wake-up Time deep sleep 90 90
; - ps
up Time 0
DAC Sleep Time I0UT cqrrent settling to less than 1% of 20 90
I0UTEs in deep sleep

(1) Measured single ended into 50 Q load.

6.9 Switching Characteristics

Typical values at T, = 25°C, full temperature range is Ty, = —40°C to Tyax = 85°C, nominal supplies, unless otherwise noted.

DAC37J84 DAC38J84
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX

ANALOG OUTPUT ®

tod Output propagation delay | DAC outputs are updated on the falling 2 2 ns
edge of DAC clock. Does not include
Digital Latency (see below).

tqqouT) | Output rise time 10% to 50 50 ps
90%

tqoour)y | Output fall time 90% to 50 50 ps
10%

(1) Measured single ended into 50 Q load.
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6.10 Typical Characteristics

Unless otherwise noted, all plots are at T, = 25°C, nominal supply voltages, fpac = 2460MSPS, 2x interpolation, 0dBFS digital
input, 20mA full scale output current with 2:1 transformer, LMF = 841 and PLL is disabled.
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Typical Characteristics (continued)

Unless otherwise noted, all plots are at T, = 25°C, nominal supply voltages, fpac = 2460MSPS, 2x interpolation, 0dBFS digital
input, 20mA full scale output current with 2:1 transformer, LMF = 841 and PLL is disabled.
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Figure 9. SFDR vs Output Frequency Over Clocking Options Figure 10. Single Tone Spectral Plot
10 10
0 0
-10 -10
-20 -20
;E: -30 ;g: -30
T 40 S 40
g 50 g 50
o o
o -60 o -60
-70 -70 1
-80 | PV - -80 7o S N | o S
-90 -90
-100 -100
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Frequency (MHz) Frequency (MHz)
IF = 150MHz IF = 230MHz
Figure 11. Single Tone Spectral Plot Figure 12. Single Tone Spectral Plot
16 Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/dac37j84?qgpn=dac37j84
http://www.ti.com.cn/product/cn/dac38j84?qgpn=dac38j84
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
DAC37J84, DAC38J84
www.ti.com.cn ZHCSCC7B —JANUARY 2014—REVISED MARCH 2014
Typical Characteristics (continued)

Unless otherwise noted, all plots are at T, = 25°C, nominal supply voltages, fpac = 2460MSPS, 2x interpolation, 0dBFS digital
input, 20mA full scale output current with 2:1 transformer, LMF = 841 and PLL is disabled.
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Typical Characteristics (continued)

Unless otherwise noted, all plots are at T, = 25°C, nominal supply voltages, fpac = 2460MSPS, 2x interpolation, 0dBFS digital
input, 20mA full scale output current with 2:1 transformer, LMF = 841 and PLL is disabled.
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