maxim
integrated.

19-6381; Rev 0; 6/12

BEHIEMEN

MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

#EiE

LESHE

MAX19794 /% W 5% . 18 A 89ARHL B R o] T8 25 TR 5 (VVA),
®it TEE10MHzES00MHz7 %56 B 500 % 4, 28 4
BE—AELTHNERG BEE, EH24BEREEE
ERTERES), HMELMIRFIREA8IB/N,

AR RB LA —BENREES, TURK~444.7dB
0 EFRSEE , $RB16dB/NV (BV L) M # B g M imH R &K
MAX19794 8 7% i 7 =X T Maxim%& H #SiGe BICMOS
I7, ssHRMB+OVEH+3.3VEHRHEH, RHEEXZEHI6
B, TQFN#H Z(6mm x 6mm x 0.8mm), HHBIERE,
#E-40°CE+100°CH BFEESEE AT FEES K,

vz FH
EHNARS. TAEMEMPUETRY FiBE

ARG

WCDMA/LTE. TD-SCDMA/TD-LTE. WIMAX®_
cdma2000®, GSM/EDGEFIMMDSH ik

VSAT/E 2% fRiE s
ERRY
HOREN A RS
#2590

IR

B3 BT H(ALC
RSB

2 e g8 2 )

B AN RE

¢ BEBEE
< BAFRSEE AR EFIP3XF+34.4dBm
¢ SEEE
< BAFRSEE AR EIP3XF+34.4dBm
< +21.8dBm#i \P1dB
¢ B R BEIR IR B
¢ FRE R O AR

<& BRI B RIS
< @it SPIHEHIE F E10#ZDAC
¢ SRR
¢ RENFREESER
< 22.4dB (BB ERES)
< 44.7dB (BB =R 2 R EE)
. g&*ﬁ#&#ﬁ%ﬂumm(dB/V)ﬁﬂcﬁ@%i%ﬁ%ﬂ%ﬂigﬁﬂﬁg
¢ EREHRLCEMTRIZE TRIFESNTEFIEE
¢ ERIEERATHRRBIEREEHITERRELNE)
¢ FHERFEE13MA
¢ RA+5VH3.3VEAREEME
¢ 5MAX19791, MAX19792F1MAX197935| B#E 15t
¢ TR
WIMAXZWIMAX Forum. ;3 #8649 JE R 55 B 7o

cdmaZ200052 Telecommunications Industry Association. 89;F fif

B #7o
FEME R R AR EE

RS U RIS ZESHE B B4 708, B china.maximintegrated.
com/MAX1979%4.related,

ANXRBENBIEEARAEN, XPTREFEFFLNNERSEIR, WHEHE—SHIA, BEEKIRITRSERZER,
BEME, HERITHWEER, EBEKEMaximiEEEEds: 10800 852 1249 (dkHEEX), 10800 152 1249 (AHEK),

By i mIMaximBg R XX Mk :  china.maximintegrated.com,


http://china.maximintegrated.com/MAX19794.related
http://china.maximintegrated.com/MAX19794.related
http://china.maximintegrated.com

MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

ABSOLUTE MAXIMUM RATINGS

VO ettt -0.3V to +5.5V RF Input Power at IN_A, IN_B, OUT_A, OUT_B ........... +20dBm
REF_IN..................... -0.3V to Minimum (V¢c + 0.3V, 3.6V) Continuous Power Dissipation (Note 1) ........................... 2.8W
REF_SEL DAC_LOGIC,MODE, DWN, UP, Operating Case Temperature Range (Note 2) ...-40°C to +100°C
DIN, CLK, CS..covvvrnnn, -0.3V to Minimum (Vgg + 0.3V, 3.6V) Maximum Junction Temperature................cccooeorernennnn.
COMP_OUT, DOUT ..ottt -0.3V to +3.6V Storage Temperature ...,
IN_A, OUT_A, IN_B, OUT_B .......cocooorrn. 0.3V to Ve + 0.3V Lead Temperature (soldering, 10s)...
CTRL (except for test mode)....................... -0.3V to Vg + 0.3V Soldering Temperature (reflow) ...
Maximum CTRL Pin Load Current
(CTRL configured as an output)..........ccceceevvveeiiiiinnens 0.3mA

Note 1: Based on junction temperature Tj = T¢ + (6yc X Voi X Igc). This formula can be used when the temperature of the
exposed pad is known while the device is soldered down to a PCB. See the Application Information section for details. The
junction temperature must not exceed +150°C.

Note 2: T is the temperature on the exposed pad of the package. Ta is the ambient temperature of the device and PCB.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

PACKAGE THERMAL CHARACTERISTICS

TQFN
Junction-to-Ambient Thermal Resistance (0a) Junction-to-Case Thermal Resistance (8,¢)
(NOES B, 4) oo +36°C/W (NOtES 1, 4) oo +10°C/W

Note 3: Junction temperature Ty = Ta + (6ja X Vo X Icc). This formula can be used when the ambient temperature of the PCB is
known. The junction temperature must not exceed +150°C.

Note 4: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

3.3V DC ELECTRICAL CHARACTERISTICS

(Vce = 3.15V 10 3.45V, VTR = 1V, Vpac_Loaic = 0V, RDBK_EN (D9, REG3) = Logic 0, no RF signals applied, all input and output
ports terminated with 50Q through DC blocks, T = -40°C to +100°C, unless otherwise noted. Typical values are at Vo = 3.3V, VeTRL
= 1.0V, Vpac_Logic = 0V, RDBK_EN (D9, REG3) = Logic 0, T¢ = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vce 3.15 3.3 3.45 \
Supply Current lcc 9.5 14 mA
Control Voltage Range VCeTRL 1.0 25 \Y
CTRL Input Resistance RcTRL 1.0 MQ
Input CurrentLogic-High IIH -1.0 +1.0 uA
Input Current Logic-Low e -1.0 +1.0 uA
REF_IN Voltage 1.4 V
REF_IN Input Resistance 1.0 MQ
DAC Number of Bits Monotonic 10 bits
Input Voltage Logic-High VIH 2.0 V
Input Voltage Logic-Low ViL 0.8 V
COMP_OUT Logic-High Efffgi%i?; REGS) = Logic 1, 33 v
COMP_OUT Logic-Low EE)E:[;E:N4(723 REGS) = Logic 1, 0 v

Maxim Integrated 2
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5V DC ELECTRICAL CHARACTERISTICS

(Voo = 4.75V 10 5.25V, VeTRL = 1.0V, Vpac_Logic = 0V, RDBK_EN (D9, REG3) = Logic 0, no RF signals applied, all input and output
ports terminated with 50Q through DC blocks, T¢ = -40°C to +100°C, unless otherwise noted. Typical values are at Vo = 5.0V, VeTRL
= 1.0V, Vpac_Loaic = 0V, RDBK_EN (D9, REG3) = Logic 0, T¢ = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vee 4.75 5.0 5.25 V
Supply Current lcc 13 18.6 mA
Control Voltage Range VeTRL 1.0 4.0 V
CTRL Input Resistance RcTrL 124 kQ
Input Current Logic-High A -1.0 +1.0 uA
Input Current Logic-Low I -1.0 +1.0 uA
REF_IN Voltage Range 14 \
REF_IN Input Resistance 1.0 MQ
DAC Number of Bits Monotonic 10 Bits
Input Voltage Logic-High VIH 2.0 \
Input Voltage Logic-Low ViL 0.8 \
COMP_OUT Logic-High RDBK_EN (D9, REG3) = Logic 1, 3.3 v
RLOAD = 47kQ
COMP_OUT Logic-Low RDBK_EN (D9, REG3) = Logic 1, 0 v
RLOAD = 47kQ

Recommended AC Operating Conditions

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RF Frequency Range fRE (Note 6) 10 500 MHz
RF Port Input Power Prr Continuous operation 15 dBm

Maxim Integrated 3
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3.3V AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, one attenuator, Voo = 3.15V to 3.45V, RF ports are driven from 50Q sources and loaded into 50€, input
Prr = 0dBm, frr = 10MHz to 500MHz, Vot = 1V t0 2.5V, Vpac_Logic = 0V, RDBK_EN (D9, REG3) = Logic 0, T¢ = -40°C to +100°C.
Typical values are for Tc = +25°C, Vo = 3.3V, input Prp =0dBm, frp = 55MHz, VorrL = 1.0V, Vpac_Loagic = 0V, RDBK_EN (D9,
REG3) = Logic 0, unless otherwise noted.) (Notes 5, 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) One attenuator 1.5
Insertion Loss IL dB
Two attenuators, fRg = 56MHz, VorrL = 1.0V 3.0 5.0
Loss Variation Over Temperature Tc = -40°C to +100°C 0.28 daB
Input P1dB IP1dB 16.4 dBm

One attenuator
frRF1 +fRFo term,
fRE1 - TRE2 = TMHz 449
Vetre = 1.0V to 2.5V

Prr = 0dBm/tone applied to attenuator input
P2 dBm
Two attenuators

frRr1 + frr2 term,
fRE1 - TRE2 = TMHZz 42.7

Vetre = 1.0V to 2.0V
Prr = 0dBm/tone applied to attenuator input

Minimum Input Second-Order
Intercept Point

Over Full Attenuation Range
(Note 8)

One attenuator
VeTRL =1.0V to 2.5V

f frRE2 = TMH 308
Minimum Input Third-Order RF1 - TRF2 = z ,
Intercept Point Prr = 0dBm/tone applied to attenuator input
Over Full Attenuation R 1P3 dBm
Ver Full Attenuation hange Two attenuators
(Note 8) VerRL =1.0V to 2.0V 200
fRF1 - fRF2 = IMHz '
Prr = 0dBm/tone applied to attenuator input
Second Harmonic 62 dBc
Third Harmonic 89.7 dBc
One attenuator, VoL = 1.0V to 2.5V, 205 4B
frp = 55MHz
Attenuation Control Range
Two attenuators, VetrL = 1.0V to 2.5V,
fmF = 55MHz 38.5 45 dB
Average Attenuation-Control VoraL = 1.4V 10 2.3V 205 4BV
Slope
Maximum Attenuation-Control VerRL = 1.0V 0 2.5V 40 4BV
Slope
S21 Attenuation Deviation from a VeTRL = 1.4V t0 2.4V +0.4 dB

straight line
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5V AC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, one attenuator, Voo = 4.75V to 5.25V, RF ports are driven from 50Q sources and loaded into 50Q, input
Prr = 0dBm, frr = 10MHz to 500MHz, VTR = 1V 10 4V, Vpac_Logic = 0V, RDBK_EN (D9, REG3) = Logic 0, T¢ = -40°C to +100°C.
Typical values are for Tc = +25°C, V¢ = 5.0V, input Prp = 0dBm, frp = 55MHz, Vorr = 1.0V, Vpac_Loaic = 0V, RDBK_EN (D9,
REG3) = Logic 0, unless otherwise noted.) (Notes 5, 7)

frRe = 250MHz to 500MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
) One attenuator 1.5 dB
Insertion Loss IL
Two attenuators 3.0 5.0 dB
Loss Variation Over Temperature Tc = -40°C to +100°C 0.29 dB
Input P14B IP1gB 21.8 dBm
One attenuator
fRE1 + fRE2 term,
fRF1 - fRF2 = TMHZ 48.1
VTR = 1.0V to 4.0V
Minimum Input Second-Order Prr = 0dBm/tone applied to attenuator input
Intercept Point Over Full P2 dBm
Attenuation Range (Note 8) Two attenuators
fRr1 +fRF2 term,
fRF1 - frRE2 = TMHz 46.5
VTR = 1.0V to 4.0V
Prr = 0dBm/tone applied to attenuator input
One attenuator
VeTRL from 1.0V to 4.0V
f fRE2 = TMH 344
Minimum Input Third-Order RF1 - 'RF2 = z ,
Intercept Point 3 Prr = 0dBm/tone applied to attenuator input B
Over Full Attenuation Range Two attenuators
(Note 8) VGTRL from 1.0V to 4.0V 203
fRF1 - fRF2 = TMHZ '
Prr = 0dBm/tone applied to attenuator input]
Second Harmonic 63 dBc
Third Harmonic 97 dBc
One attenuator, VoTr = 1.0V to 4.0V, 594 4B
fre = 556MHz
Attenuation Control Range T " ors Vv OV 040V
WO attenuators VTR = 1. 0 4.0V,
. 44.7 B
frRe = 556MHz 385 d
Average Attenuation-Control VeTRL = 1.5V 10 3.1V 8.0 .
Slope VCTRL = 1.5V to 3.5V 9.4
Maximum Attenuation-Control VeTRL = 15V 10 35V 20 4BV
Slope
Vetre = 1.0V t0 3.1V, 015
Attenuation Flatness over frr = 10MHz to 250MHz '
dB
any 125MHz band VeTRL = 1.0V t0 3.1V, 00
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5V AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, one attenuator, Voo = 4.75V to 5.25V, RF ports are driven from 50Q sources and loaded into 50Q, input
Prr = 0dBm, frr = 10MHz to 500MHz, VTR = 1V 10 4V, Vpac_Logic = 0V, RDBK_EN (D9, REG3) = Logic 0, T¢ = -40°C to +100°C.
Typical values are for Tc = +25°C, V¢ = 5.0V, input Prp = 0dBm, frp = 55MHz, Vorr = 1.0V, Vpac_Loaic = 0V, RDBK_EN (D9,
REG3) = Logic 0, unless otherwise noted.) (Notes 5, 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
CTRL Switching Time 15dB to 0dB range 390 o
(Note 9) 0dB to 15dB range 780
CS Switching Time 16dB to 0dB range 700 ne
(Note 10) 0dB to 15dB range 2600
o } 15dB to 0dB range (MODE 1 to 0) 700
MODE Switching Time (Note 11) ns
0dB to 15dB range (MODE O to 1) 2600
Input Return Loss 31 dB
Output Return Loss 28 dB
Group Delay 40 ps
Group Delay Flatness frRp = 30MHz to 88MHz 25 ps
Group Delay Change VeTRL = 1.0V to 4.0V -400 ps

Insertion Phase Change vs.

Attenuation Control VerRL = 1.0Vto 4.0V 5 deg
gfr;igﬁteaﬁ“on Deviation from a VoTRL = 1.5V t0 3.1V +0.35 dB

SERIAL PERIPHERAL INTERFACE (SPI)

Maximum Clock Speed 20 MHz
Data-to-Clock Setup Time tcs (Note 12) 2 ns

Data-to-Clock Hold Time tcH (Note 12) 2.5 ns

CS to CLK Setup Time tews  |(Note 12) 3 ns

CS Positive Pulse Width tew (Note 12) 7 ns

Clock Pulse Width tow (Note 12) 5 ns

Note 5: Production tested at Tc = +100°C. All other temperatures are guaranteed by design and characterization.

Note 6: Recommended functional range. Not production tested. Operation outside this range is possible, but with degraded per-
formance of some parameters.

Note 7: All limits include external component losses, connectors and PCB traces. Output measurements taken at the RF port of the
Typical Application Circuit,.

Note 8: fgr1 = 56MHz, frpo = 556MHz, Prg = 0dBm/tone applied to attenuator input.

Note 9: Switching time is measured from 50% of the CTRL signal to when the RF output settles to +1dB. R3 = 0Q

Note 10:Switching time is measured from when CS is asserted to when the RF output settles to +1dB.

Note 11:Switching time is measured from when MODE is asserted to when the RF output settles to +1dB.

Note 12:Typical minimum time for proper SPI operation.

Maxim Integrated 6
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HE T (EFME

(Typical Application Circuit, Vge = 5.0V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,
Vpac_Loaic = 0V, RDBK_EN = logic 0, VorRrL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).
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(Typical Application Circuit, Vge = 5.0V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,
Vpac_Loaic = 0V, RDBK_EN = logic 0, VorRrL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).

INPUT MATCH vs. RF FREQUENCY OUTPUT MATCH vs. RF FREQUENCY
$21 PHASE CHANGE vs. DAC CODE OVER CODE SETTINGS OVER CODE SETTINGS
30 ‘ | . 0 ‘ - 0 ‘ -
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(Typical Application Circuit, Vge = 5.0V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,
Vpac_Loaic = 0V, RDBK_EN = logic 0, VorRrL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).

$21 PHASE CHANGE vs. DAC CODE INPUT IP3 vs. VgNTL INPUT IP3 vs. VcNTL
50 N 50 o 50 o
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(Typical Application Circuit, Vge = 5.0V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,
Vpac_Loaic = 0V, RDBK_EN = logic 0, VotrL = 1.0V, Py = 0dBm, frr = 55MHz, T = 25°C, unless otherwise noted.).

INPUT IP2 vs. VgNTL INPUT IP2 vs. VgNTL INPUT IP2 vs. VgNTL
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(Typical Application Circuit, Vge = 5.0V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,

Vpac_Loaic = 0V, RDBK_EN = logic 0, VoTrL = 1.0V, Py = 0dBm, frr = 55MHz, T = 25°C, unless otherwise noted.).

24

23

22

21

INPUT P1dB (dBm)

20

INPUT P1dB vs. RF FREQUENCY INPUT P1dB vs. RF FREQUENCY RESPONSE TIME VcTRL STEP
o 2 o 0 ‘ ‘ <
2 \ g N
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| . ]
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~— z ” — | 8 \ '
ﬁ \ E ///‘V\\_//< E 15
o = w
/ +85°C § 21 ] Voo =4.75V
= / 20
20 - >\
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) \\\ \Z/ )
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-30 L L -30 ‘
0 250 500 750 1000 0 1000 2000 3000 4000 5000
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RESPONSE TIME WITH CS STEP RESPONSE TIME WITH MODE STEP
0 0 -
———
5 )/ : 5 ‘\ l MODE 170 0 (CODE 700 O 0—1z
CODE500T0 0 [~ MODE 1700 (CODE 102370 )
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TIME (ns) TIME (ns)
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MAX19794

10MHzZ500MHz, XEE. B ER 2T
e 2E. JE10L. SPIZEHIDAC
AT (E451#(4E)

(Typical Application Circuit, Vge = 3.3V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,

Vpac_Loaic = 0V, RDBK_EN = logic 0, VorRrL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).
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MAX19794

10MHzZ500MHz, XEE. B ER 2T
e 2E. JE10L. SPIZEHIDAC
AT (E451#(4E)

(Typical Application Circuit, Vge = 3.3V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,

Vpac_Loaic = 0V, RDBK_EN = logic 0, VorRrL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).
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50 ) ‘
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‘ . 0 : . 0 ‘ .
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300MHz | 400MHz 10
yf — 20 IA : // M . \
o o
= = 5 200MHz
=1 i, B MINT s ‘
30 |
= i .
300MHz /\L—
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0 256 512 768 1024 0 256 512 768 1024 0 256 512 768 1024
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MAX19794

10MHzZ500MHz, XEE., RIRERE
s REa, WE10LL. SPHEHIDAC

BT EFFIE (L)

(Typical Application Circuit, Vge = 3.3V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,

Vpac_LoGIC = 0V, RDBK_EN = logic 0, VeTRL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).
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MAX19794

10MHzZ500MHz, XEE., RIRERE
s REa, WE10LL. SPHEHIDAC

BT EFFIE (L)

(Typical Application Circuit, Vge = 3.3V, configured for single attenuator, RF ports are driven from 50Q sources and loaded into 50€,

Vpac_Loaic = 0V, RDBK_EN = logic 0, VorRrL = 1.0V, Py = 0dBm, frg = 55MHz, T¢ = +25°C, unless otherwise noted.).

INPUT IP2 vs. VgNTL
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Maxim Integrated
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MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

5| BIAC &
TOP VIEW o 5 =z
22888532
27, 06! 5} 24 23} 02} 21, 20} 19]
GND |28 ., 18] moDE
0T B |29 ! L {17 comp_out
GND |30 t {167 DAC_LOGIC
g |30 1 MAXT9794 | 1715 Rer_sEL
vee |32 L ra] Rern
o0 |33 - vee
oo |35 | -] e
e fE et LI CTRL
GND |36 T - 0] eno
*INTERNALLY CONNECTED TO GND.
5| Bl B
51 R FR BEAA
1,8,6,7,9 10,
12, 26, 27, 28, 30, GND #, XRAMRERALEREE BBRRNEDLXKE,
33, 34, 36
5 OUT A SEBANRFA L, ETEMEEEAERBEEES, FAZSIHNEEREARE, WRF
- ERZRAS, TUREREZSIN,
4 31 RTNA. RTNB FHABHMIEE, XESIWEERT— P RREN, BSNERSIHKE, BFERKERFIE
’ ’ W, FRAETIEFERD,
5 Voo | | RRBAREBIE, BT BEAEESEEGND, WAHAEETR.
8 IN A SEBANRFAN, ETEMXEEAERBEEES0, FAZSIHNETEREARE; WRF
- ERZRAS, TUREREZSIM,
11 CTRL RAEFEERA. BEMKERXT, FEEXSIHEMEMEE, BIEEVccEH TERES

BE, SNRERRTEE, uyFEIBITR,

Maxim Integrated
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MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JNE10L. SPIZ&IDAC

5| Bt BA (4E)
318 2 T
13 Voo |BRMEREE, AMGAEBEGND, RERRELEANE, BAAELAEH,
14 REF_IN DACE # R A\ (TiE),
DACEE & 5 E 1 FEB IR A
15 REF_SEL BAROR, fF8EH EDACE %,
EEIE, 550 SNDACK A (ZIH14),
16 DAC_LOGIC |DACE®EEHIBA, BRI,
17 COMP_OUT | BB BRI, SN Eh X M e — 4. /pF B2, DB 7E i SR 2 2 e B9 90 0 71 B9 4 B0 DS B o
FORBER B EE A,
18 MODE  [3B1R1, ez s,
B0, {5 ERORIRSPIEH
SRR
19 DWN é?ggﬁgzﬁ%#]ﬁﬁ%—é&o
S BOTE
20 uP i’??;gﬁgzﬁwﬁfji%ﬂ—é&o
19, 20 DWN/UP | A BIHIE 0 23808, BRARE N ER/ FARA.
21 CLK | SPIET&H A,
22 DIN _ |SPIEE®H A,
23 DOUT  |SPIER®
24 csS SPIRIEHI N,
25 Voo |ET @R, AREAEBEGND, BAAERLEAKE, BUADLAEE,
2 oUTp  |FABBORFEL, ETAREEEAGNBERECN, EAUIMNRERERLE WRT
B emwsas, THRERERIMH,
32 Voo | |RREBHEEEE, BU— 1 BB EEBEEGND, WAL HEBH T,
5 g  |FABBRRFEA, ETEMESENENBIREN, ERLNNTEREREE: WRT
- ERRERSE, TATEERIIMN,
B i BIEE, WHEREEGND, RASA EHUIG % RISRIEEEPCE, FEANEHRHMAEPCE

EXE, ATHRERFNURFEEE, WEESIAEN, SNHEFEHI,

Maxim Integrated
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MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

125 B
MAX19794 A W iBiE. B A o] &1 55 Fom e (VVA), &
I+ TEE 10MHzES00MHZIR K6 B 500K %, 8=
ﬁk%%?%ﬁ%zz AdBRIFSEE, Z&MHiEHIREA8IBN, W
HHSEEA—MRENESES, TURBKETE44.7dBHE

EjJL./E. KF16dB/NVM L MR HI N R, B UEHLL
SPI=# N EF104IDAC, sl N Es. PE/FR

Ve VER PRSI SRS IREIESHOP SRS, %
BEFHRESPIED,

A1 2

R FEFI A1

SHABTERTANIIERRS, BFEHEIFRE MR
WUt BHTHIBEHBE, ABSPIRLES
WEESHTRS, FXERTRALERRNNEN, 52
EE1, MRBHRERBANBEHNBERH OERT,
WTEISPIRARBES N EHE, HTRHBENTHE
R, #FEACTRLAGHR, Vec = BVBY, B#BES
BEATVEALV,; Ve = 3.3VES, BHEIBEAFIVE25V,

53 PR TR MR A22 ABRRB BB E, £REEA
RS, SRR WAL D150, WRBEBAM
FREHEE, TUESKE-NNBIOAR, RIS 0
22.4dBE s = HISE

F1. FEFEHEZERS

Z1$ #IR7(0, 0),

F1HRE0, 0),

<19 IR (0,

FEEHREEENETR N LR, #IAECTRLE
g — D BB B, 8 RARHAEIONAMT, MUEE
REBIVccHBERATERES BENREARRF, X
ARF20006 BEEFE, REBE+L.0VET BEEEKIR
HEBRRS

B
RS HIEBAESHCTRLSIIE B
E##l, 21k EDACT ff, WRTFESPIRLEH,
S5 4265, FES MR TEERNERHIERN,

DACH#E=(#EH#)
HREHE L10DACE FE 4,
SIS EFEHMERLH, ZIEEHET, CTRLEIBEFEE
{55, CTRL3IBH 2 3 & X F100kQ, DACHSPIE &
EH NS FSERILAMODES| B HI,

i IR B R BRI IR =0
FOm 2% B E FFE B HFCTRLEI M B0 &
EEH, SNEFHMRANS, TTHERHT, DACHKHE
FACTRL3IM MM — M8 E, K LA XEBERDACEE
5t 8 WA OCTRLEE T LR, SVCTRLBITH
EDACHEEY, 284 HCOMP_OUTAE & F Bk %
EEE,

RDBK_EN
= # RS TRz o2
DAC_LOGIC (D9, REG3) R EBFF K IARTS HRES 10fiZDAC
S1 = closed T A ) B 4% A .
0 0 $2, 3. 54 = open FICTRL (315411) B SN EB Rl BB R 42061 Disabled
1 0 S1,83,S4=0pen |t DACKSI, 3111 FHEA BE, Enabled
S2 = closed
S1. S3. S4 = closed HCTRL (BIMI11)895M SRR BB IEEF, HCTRLS| Enabled (update DAC
0 1 s DACH H #4THEE, LR SBIKEICOMP_OUT (BIB| code to estimate CTRL
S2 = open .
17)o voltage on pin 11)
S1S2 = closed B A EDACH %], DACH HZE#E ESIH11, ZK
1 1 o3 o - goesrf AT AT NADACK H, XFERT, 31176 Enabled
» SH=0P HENMEATERIE, 3IR911 6345 A F100kQs

Maxim Integrated
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MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

DACHi# =t
FIREPREN, 1), 3OR2 B L10DACE 1728454,
B 517w L R S M THES BT, DAC
f# 62, DACH [E £ B BICTRLE| B, B, B FAE%E
CTRLBI B i 1 {7155, CTRLBI B 2 2 & K F100kQ,
TR AR T 4 1352 h W DACHE E TR, N
FAER,

e iR a1/ B
BHEFOMIUTEFR, ATHRGES, F1UE/5
I, B2, ER10AMENBEEMN, /5
MRENFRERATSREL S FTBRME, B2 #E
MIEFH T/ ERIENST TS, HMUNEESNE2, =3
BHTHNFEIRHATIHE,
FIFrrARMERNTSERNEE, F2fRASPIELE
Fo HFBORERERMDACE, SHEB/BIEFES TN,
BFFER2IEFE MR,
SBHTEaFEABEHA(FEL), NERUPFIDWNEFI(F5),
MODEAOBS, ZFFHR0MARKHET10MDACEFE, &
B R EDACHIH . XFERT, UPFIDWNER$I 5| i X 28
HRBER W,
MODE TIRA T, EAN10MDACE 78 B RDACHILET .

m x Register 1 - n x Register 2

A, mFns 5 AUPFIDWNIRF) 89 RIS 3 #,
B4 85, UPFIDWNI R EO, B¥mFlnit#ss 440,
FEI Rz EEERNEHHREA1062£20, fEAFDACIK
HET10MIDACE 788, A F FHUP (DWN)3| B 3 K& /)h)
L, DWN (UP)S| B 247 A & 8B, UP (DWN)3| i oK
kPR ARBFEHSEFLHRET, 4 RITERBUP,

Maxim Integrated

DWNZ x| By R=£ES, FrUDACHEIL & K 41023
FHAMEF0, XFUP. DWNEFIHFAEL, HSLES,
1R BMODE 08, 585 arik# % F 7804 B 6104
DAC#4tY; IREIMODE = 18, B35 x5k B HF 7881
F2h05% 28 /3% 28 BB 10fLDACHRE,

HFHERIATEEATIRERDBK ENF 788, A EER
TEIRDBK_ENF F28FCOMP_OUT,

SPI#
BT HALSPIFRSHTREOES, FH2RRARONF
B, #7TS5#HMEN, CSENREFE, BIDINGI K13
FRUDBHAR, ZFPTHE-—NAESRET A0, B
B BEREANNTFRMIL, Z0E2, BRINES
ZENF T EROEIE, BABUBIES, CSHRE
=, BIONEENFIMES 78, WREMEREST
—HEZRCSHRNESBY, BHEBREENSH
A
~ o
WATHRBIEN, B-—RUBALBEANT, KRERFHFS
R REFFERTFRAMU, SRE2, RBIET,
WEIAOE, BIEFIHEMDOUTSIMF M, = MRI10AEHEE
W, REEHECSHETSBE/E, DOUTSIHEAS
PR

EEE
BHHNIMEMT BEEEXFDACIE, DACHTE &I
WEMETE, FOBHTEEEFENFAES,
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R2. HiFaniit

MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

R/W A1 A0 DESCRIPTION
0 0 0 Write to register O using DIN
0 0 1 Write to register 1 using DIN
0 1 0 Write to register 2 using DIN
0 1 1 Write to register 3 using DIN
1 0 0 Read from register 0 using DOUT
1 0 1 Read from register 1 using DOUT
1 1 0 Read from register 2 using DOUT
1 1 1 Read from register 3 using DOUT

R3. FiFmEX

Register 0 (Read/Write 10-Bit DAC Code)

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

DAC DAC

MSB LSB
Register 1 (Read/Write 10-Bit Step-Up Code)

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Step-up MSB Step-up LSB
Register 2 (Read/Write 10-Bit Step-Down Code)

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Step-down Step-down
MSB LSB
Register 3 Write Bits
RDBK_EN = gz, AFEsHCOMP_OUT (3|f17)8 B tEE: 28,
D9 b8 | br | b6 | D5 | b4 | D3 D2 D1 DO
RDBK_EN Not used,
set=0
Register 3 Read Bits
RDBK_EN = &z, AFIzHCOMP_OUT (3I1M117) 89 BBk LEE 28
COMP_OUT = COMP_OUT (3|B117)893%:2 55 8 F
D9 D8 oz | be | b5 | Da | D3 D2 D1 DO
RDBK_EN |COMP_OUT Not used,
set=0

Maxim Integrated
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MAX19794

10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

DIN  DOUT
Y

REGISTERO |9

A e T LR R e R S -- MODE

A

10-BITDAC |

\
« (1
REGISTER NU A P
) i

REGISTER 1

m x REGISTER 1 - n x REGISTER 2
m =NUMBER OF UP PULSES

REGISTER 2

n=NUMBER OF DOWNPULSES 77777777 mmmmmmmmmommmmeeey - DOWN
RESET TO ALL ZEROS WHEN UP/DOWN
PULSED TOGETHER
A1, FHFSEE1ER
x4, REHEFHEXBERS
MODE
(PIN 17) ATTENUATOR
0 SPI Control Mode (DAC code is located in register 0)
1 Step Control Mode using UP and DWN pins. The step-up code is located in register 1 and step-down code in
register 2).
5. HHEXFEKZS(MODE = 1)
upP DWN ATTENUATOR
Logic O Logic O Reset DAC for minimum attenuation state (DAC code = 0000000000).
Loaic 0 Pulse Lodic 1 Increase DAC code* by amount located in register 1.
9 9 UP pulsed from high to low to high (Figure 3).
Logic 1 Lodic 0 Pulse Decrease DAC code* by amount located in register 2.
9 9 DWN pulsed from high to low to high (Figure 3).

* BELBIUPZ DWN2E o1& A 1B FI(E 45888 ) o

%6. REF_SELBiHEIKA

REF_SEL

DAC REFERENCE

0

Uses on-chip DAC reference.

User provides off-chip DAC reference voltage on REF_IN (pin 14).
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10MHzZ500MHz., XWifiE. =B ERT
e 2E. JE10L. SPIZEHIDAC

SPI# %72
Din D9, D8..DO TORREGISTER0,1,2,3 | 1
) )
HIGH-Z HIGH-Z ol
Doyr —————————_D9, D8..D0 FROM REGISTER 0, 1,2,3 )—— 0-mmmertennees
—>§ 34—105 —>} H—ICH 1
OLK E3l3EyEnEsEy 6] oW A
-l e s M
I § § § 1 1 1 1
. . |:|—TS NO DAC DAC CODE DAC CODE  DAC CODE
—> oW ! b CODE CHANGE INCREASED DECREASED  RESET TO
Ry BY STEP UP BY STEP DOWN  ALL0's
B2 SPIgt B A3. UP/DWN##| & (MODE = 1)
x7. BB AR ITH
DESIGNATION QTY DESCRIPTION
C1,C2,C4 3 0.01puF £5% 50V X7R ceramic capacitors (0402).
C3 0 Not installed for two attenuators in cascade
C5-C9 5 1000pF +5% 50V COG ceramic capacitors (0402)
10MHz to 200MHz 0.01uF £10% 50V X7R ceramic capacitors
(0402)
clo. e 2 100pF +5% 50V COG i i
250MHz to 500MHz pF £5% ceramic capacitors
(0402)
C12 1 120pF £5% 50V COG CER CAP (0402).Provides some external noise filtering along with R3.
c13 0 Not installed. A 4.7pF capacitor could be used to reduce any potential rise time glitching when
the comparator changes state.
R1*, R2* 2 10Q +5% resistor (0402)
200Q +5% resistor (0402). This resistor is used to provide some lowpass noise filtering when
R3 1 used with C12. The value of R3 slows down the response time. R3 also provides protection for
the device in case VgTRLis applied without Ve present.
U1 1 MAX19794

* FEVecSIBIBSMENZ TN 10Q B, 77 5CoFCE6H 5, & MR R MM 89 8RR,

mEEER
X FERIRF/HUK BBk, EERITPCBEXEE, RF
ESANRTREE, ANRE. BHNTEER, AR
BREMRE, BMSINNEESHRKRBOREEEE,
RIEEATUB S S B RIS DL FLEED B RIR o EEH
i, MRKESRFNHRFAISABRE, KR FHRKRBHR
IREIREEPCB,
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10MHzZ500MHz, ¥i@EE. EMBERE
MR EE, WE10L. SPIEHIDAC
BB HIEBBIRFRIBA IR

SEHANERTBRNSMBERNREMEXEE, IAES
EBENCCEIH, BEARBERE4NE, A@Eey  SHEXMI63IHE. TOFNS X, RREREPRHTEE

PERSE BT, MEADE B IES MY ] B AR, O RABIEE, 1192 RS SR HICEPCBI S A
EREE,

ithsh, HEPIEMHR B EARFEHIB B, EPAMEENBEIT
—RIBFELFIEETPCBHN EMX H, HRIERIZET
YT RERARTEE, RUEKAESRNBE,

247 iy ] B

Vee
9
= CS DOUT DIN CLK UP DWN
wn [

MODE

o4 2] MAX19794 MODE
RFOUT_B — |—— OUT.B 155 i COMP_OUT <+ COMP_OUT
,,,,, c13
y 60 -5 = DAG_LOGIC T DAC_LOGIC
} y — RINB ’éi": ATTEN_B REF_SEL — REF_SEL
— ¢ po ATTENUATION- REF IN
Veo I35 24 CONTROL - y o— REF_IN
o o CIRCUITRY ~old e o ICS
] anp i(:7 =
2 L
dom = = R’
ATTEN_A e ﬁ/\/\/\ﬁ VCTRL

R1 —
vee T
RFIN_A

NOTE: FOR ATTENUATOR A ONLY CONFIGURATION, REMOVE C3 AND MOVE C2 DIAGONALLY TO CONNECT PIN 2 TO THE OUTPUT CONNECTION RF_AB
FOR ATTENUATOR B ONLY CONFIGURATION, REMOVE C2.
FOR CASCADED CONFIGURATION, REMOVE C3 AND USE C2 TO CONNECT OUT_ATO IN_B.
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1OMH2§500MHZ\ TEE., EIEERE
W R e, NE10/L. SPIFEHIDAC

s S FFEEL
N—— . MERENHEIIFKEENESHB(S LT, msl’]chma.
8 R 4
il i e 51245 maximintegrated.com/packages, i&x=, HERLPH+".
MAX19794ETX+ -40°CE+100°C 36 TQFN-EP* W R-NERROHSIKE, HEBTTHESTRANRATH,
MAX19794ETX+T -40°CE+100°C 36 TQFN-EP* EBEHREASHEKERX, SROHSKRETLX,
+ 3T #HPb)/FF & RoHStr A B 3, ESE~E ) ESp ot IMNEHS BETRRS
EP = #fF o 36 TQFN | T3666+2 | 21-0141 90-0049
T= BHEL, d i
BH1EE

PROCESS: BICMOS
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