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6.5Msps/5.5Msps. X(iEiE. 5V/3V.

HE48{rADC

ABSOLUTE MAXIMUM RATINGS

AVpD to AGND (MAX1336)
AVpD to AGND (MAX1337)

-0.3Vto +6V
-0.3Vto +4V

DVDD to DGND ... -0.3V to +4V
AGND to DGND.........ccoocioiiin, SETPOTPRTRTR -0.3V to +0.3V
SCLK, CNVST, SHDN, CHSEL, BIP/UNI,

DOUT to DGND ....ooooiiiiiiiiiii -0.3V to (DVpp + 0.3V)
AINOP, AINON, AIN1P, AIN1N, REF to

AGND ..., -0.3V to (AVpp + 0.3V)
Maximum Current into Any Pin ... +50mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TQFN (derate 17.5mW/°C above +70°C) ....1398.6mW
Operating Temperature Range

MAXA3B_ETE ..o -40°C to +85°C
Junction Temperature............ccocooviiiiiiiiiiie +150°C
Storage Temperature Range ............cccceevienn. -60°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovviiviiiinnnns. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation 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.

ELECTRICAL CHARACTERISTICS (MAX1336)

(AVpp = +4.75V to +5.25V, DVpp = +2.7V to +3.6V, fscLk = 78MHz, VRer = 4.096V, Ta = TmIN to Tmax, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY (Note 1) (BIP/UNI = DGND)
Resolution N 8 Bits
Integral Nonlinearity INL +0.1 +1.0 LSB
Differential Nonlinearity DNL +0.1 +1.0 LSB
Offset Error +0.2 +0.5 LSB
Gain Error +0.9 +2.0 LSB
gg:ﬁ:cliz:ir Temperature 11 opm/°C
gsler;ﬁlirir;rtTemperature 450 opm/°C
DYNAMIC SPECIFICATIONS (AN = -0.2dBFS, fin = 525kHz, BIP/UNI = DVpp, unless otherwise noted) (Note 1)
Signal-to-Noise Ratio SNR 48 49.5 dB
Signal-to-Noise Plus Distortion SINAD 48 49.5 dB
Total Harmonic Distortion THD -72 -62 dBc
Spurious-Free Dynamic Range SFDR 63 68 dBc
Channel-to-Channel Isolation 76 dB
Full-Linear Bandwidth SINAD > 47dB 6.6 MHz
Full-Power Bandwidth 54 MHz
Small-Signal Bandwidth 5 MHz
CONVERSION RATE
Minimum Conversion Time tCoONV DVpp = 2.7V to 3.6V, Figure 5 115 ns
Maximum Throughput Rate DVpp = 2.7V to 3.6V 6.5 Msps
2 I AXIW
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.

ELECTRICAL CHARACTERISTICS (MAX1336) (continued)

(AVpD = +4.75V to +5.25V, DVpp = +2.7V to +3.6V, fscLk = 78MHz, VRer = 4.096V, Ta = TmIN to Tmax, unless otherwise noted.

Typical values are at Ta = +25°C.)

HE48{ADC

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Aperture Delay tAD Figure 21 <10 ns
Aperture Jitter tAJ Figure 21 <10 ps
DIFFERENTIAL ANALOG INPUTS (AINOP, AINON, AIN1P, AIN1N)
Differential Input Voltage Range ™ B”:’/@ =DGND 0 VREF v
(VAIN_P -VAIN_N) BIP/UNI = DVpp -VREF /2 +VREF/ 2
AV
Absolute Input Voltage Range A;':R +DD \
50mV
DC Leakage Current ILKG +10 PA
Input Capacitance CIN 14 pF
REFERENCE INPUT (REF)
AVDD
REF Input Voltage Range VREF 1.0 + \
50mV
REF Input Capacitance CREF 14 pF
REF DC Leakage Current IREF +10 PA
DIGITAL INPUTS (SCLK, CNVST, SHDN, CHSEL, BIP/UNI)
Input Voltage Low Vi [?fDE V
Input Voltage High ViH SJDXD v
Input Hysteresis 100 mV
Input Leakage Current lILKG +0.2 +5 pA
Input Capacitance CIN 15 pF
DIGITAL OUTPUT (DOUT)
Output Voltage Low VoL ISINK = BmA 0.4 Vv
Output Voltage High VOH ISOURCE = 1mA D\(/)D5D - y
Tri-State Leakage Current ILKGT Between conversions, CNVST = DVpp +1 pA
Tri-State Output Capacitance Cout Between conversions, CNVST = DVpp 15 pF
POWER REQUIREMENTS
Analog Supply Voltage AVDD 4.75 5.25 \
Digital Supply Voltage DVpp 2.7 3.6 \
Normal mode; average unloaded current 11 10
Analog Supply Current lavDD (sawpLe = 4.0MM fscLk = 64MM2) mA
Partial power-down mode 3.3 4.0
Full power-down mode 01 2 pA
MAXIM 3
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.
HZE458{zADC

ELECTRICAL CHARACTERISTICS (MAX1336) (continued)

(AVpD = +4.75V to +5.25V, DVpp = +2.7V to +3.6V, fscLk = 78MHz, VRer = 4.096V, Ta = TmIN to Tmax, unless otherwise noted.
Typical values are at Ta = +25°C.)

MAX1336/MAX1337

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Average unloaded current (fSAMPLE = 5 8 mA
4.0MHz, fscLk = 64MHz, zero-scale input)
Digital Supply Current IDVDD Power-down (fscLk = 64MHZz) 18 45
Static or power-down; all digital inputs are 0.2 > WA
connected to DVpp or DGND ’
Power Supply Rejection PSR AVpp = 4.75V to 5.25V, full-scale input +5 mV

TIMING CHARACTERISTICS (MAX1336) (Figure 4)
(AVpp = +4.75V to +5.25V, DVpp = +2.7V to +3.6V, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Clock Period tcp 12.8 ns
SCLK Pulse Width tspw 6 ns
CNVST Rise to DOUT Disable tCRDD 15 ns
CNVST Fall to DOUT Enable tCFDE 15 ns
CHSEL to CNVST Fall Setup tCHCF 32 ns
BIP/UNI to CNVST Fall Setup tBUCF 32 ns
CNVST Fall to CHSEL Hold tCFCH 0 ns
CNVST Fall to BIP/UNT Hold tCFBU 0 ns
DOUT Remains Valid After SCLK tpHoLD | CLoAD = OpF (Note 2) 1 2 ns
SCLK Rise to DOUT Transition tDoT 6 ns
CNVST to SCLK Rise tSETUP 6 ns
SCLK Rise to CNVST tHOLD 0 ns
CNVST Pulse Width tcsw 6 ns
g;’xzr?goaiiove’y Time (Full tepp | From CNVST fall or SHDN rise 4 us
';/'O'C;Zr‘g”o?viso"ery Time (Partial tppp | From CNVST fall 500 ns

Note 1: Tested with AVpp = 4.75V and DVpp = +2.7V.
Note 2: Guaranteed by design, not production tested.

4 MAXIMN
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.

ELECTRICAL CHARACTERISTICS (MAX1337)

(AVpp = +2.7V to +3.6V, DVpp = +2.7V to +3.6V, fgcLk = 66MHz, VRer = 2.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical

values are at Ta = +25°C.)

HE48{ADC

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY (Note 3) (BIP/UNI = DGND)
Resolution N 8 Bits
Relative Accuracy INL +0.1 +1.0 LSB
Differential Nonlinearity DNL +0.1 +1.0 LSB
Offset Error +0.2 +0.5 LSB
Gain Error +0.9 +2.0 LSB
gngeﬁtcliier;?r Temperature 11 pPM/C
DYNAMIC SPECIFICATIONS (AN = -0.2dBFS, fin = 525kHz, BIP/UNI = DVpp, unless otherwise noted) (Note 3)
Signal-to-Noise Ratio SNR 48 495 dB
Signal-to-Noise Plus Distortion SINAD 48 49.5 dB
Total Harmonic Distortion THD -72 -62 dBc
Spurious-Free Dynamic Range SFDR 63 68 dBc
Channel-to-Channel Isolation 76 dB
Full-Linear Bandwidth SINAD > 44dB 6.6 MHz
Full-Power Bandwidth 5.4 MHz
Small-Signal Bandwidth 5 MHz
CONVERSION RATE
Minimum Conversion Time tCONV Figure 5 136 ns
Maximum Throughput Rate 5.5 Msps
Aperture Delay tAD Figure 21 <10 ns
Aperture Jitter tad Figure 21 <10 ps
DIFFERENTIAL ANALOG INPUTS (AINOP, AINON, AIN1P, AIN1N)
Differential Input Voltage Range vin BlP/U‘ﬁ= DGND 0 VREF v
(VAIN_P - VAIN_N) BIP/ UNI = DVpp -VREF/ 2 +VREF/ 2
AV
Absolute Input Voltage Range ASC(;),;InE\)/ +DD v
50mV
DC Leakage Current ILKG +1 pA
MAXIM 5
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.

HE48{rADC

ELECTRICAL CHARACTERISTICS (MAX1337) (continued)

(AVpp = +2.7V to +3.6V, DVpp = +2.7V to +3.6V, fgcLk = 66MHz, VRer = 2.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Capacitance CIN 14 pF
REFERENCE INPUT (REF)
AVDD
REF Input Voltage VREF 1.0 + \
50mV
REF Input Capacitance CREF 14 pF
REF DC Leakage Current IREF +10 pA
DIGITAL INPUTS (SCLK, CNVST, SHDN, CHSEL, BIP/UNI)
Input-Voltage Low ViL 8V3D>|; \
Input-Voltage High VIH SJD)I; \
Input Hysteresis 100 mV
Input Leakage Current lILKG +0.2 +5 HA
Input Capacitance CiN 15 pF
DIGITAL OUTPUT (DOUT)
Output-Voltage Low VoL ISINK = BmA 0.4 Y
Output-Voltage High VoH ISOURCE = 1mA D\éDSD - v
Tri-State Leakage Current ILKGT Between conversions, CNVST = DVpp +1 uA
Tri-State Output Capacitance Cour Between conversions, CNVST = DVpp 15 pF
POWER REQUIREMENTS
Analog Supply Voltage AVDD 2.7 3.6 \
Digital Supply Voltage DVbp 2.7 AVDD \
Normal mode; average unloaded current 97 12
Analog Supply Current IAVDD sampLe = 5.5MAz, ELgQ g2 mA
Partial power-down mode 3.3 4
Full power-down mode 0.1 2 pA
Average unloaded current (fsamMPLE = 5 80 mA
5.5MHz, fscLk = 66MHz, zero-scale input)
Digital Supply Current IDVDD Power-down (fscLk = 66MHZz) 18 45
Static or power-down; all digital inputs are 0.2 > HA
connected to DVpp or DGND
Positive Supply Rejection PSR AVpp = 2.7V to 3.6V, full-scale input +8 mV
6 N AXIW
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.
HZ458{1ADC

TIMING CHARACTERISTICS (MAX1337) (Figure 4)

(AVpp = +2.7V to +3.6V, DVpp = +2.7V to +3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Clock Period tcp 15.1 ns
SCLK Pulse Width tcpw 6 ns
CNVST Rise to DOUT Disable tCRDD 15 ns
CNVST Fall to DOUT Enable tCFDE 15 ns
CHSEL to CNVST Fall Setup tCHCF 36 ns
BIP/UNI to CNVST Fall Setup tBUCF 36 ns
CNVST Fall to CHSEL Hold tCFCH 0 ns
CNVST Fall to BIP/UNI Hold tCFBU 0 ns
DOUT Remains Valid After SCLK tDHOLD CLoAD = OpF (Note 4) 1 2 ns
SCLK Rise to DOUT Transition tooT CLOAD = 30pF 6 ns
CNVST to SCLK Rise tSETUP 6 ns
SCLK Rise to CNVST tHOLD 0 ns
CNVST Pulse Width tcsw 6 ns
I\PA(I):\llrgrl_Jgﬂosvic):overy Time (Ful tFPD From CNVST fall or SHDN rise 4 us
géuzrfgoai‘)’wery Time (Partial tpPD - | From CNVST fall 500 ns

Note 3: Tested with AVpp = DVpp = +2.7V.
Note 4: Guaranteed by design, not production tested.

DoutT DOUT

a) HIGH-IMPEDANGE TO Vou, VoL TO Vo, b) HIGH-IMPEDANCE TO Vo, Vor TO VoL,
AND Vgy TO HIGH-IMPEDANCE AND Vg TO HIGH-IMPEDANCE

B L i RE/5S I 7 Y 51 2 HE
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.
HZE458{zADC

BT EHIE

(AVpp = +5V, DVpp = +3V, VRer = 4.096V, fscLk = 66MHz. Ta = +25°C unless otherwise noted.)

MAX1337
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8 XXM
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.
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BT EHFIE (4)

(AVpp = +5V, DVpp = +3V, VRer = 4.096V, fscLk = 66MHz. Ta = +25°C unless otherwise noted.)

MAX1337
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6.5Msps/5.5Msps. IIEIE. 5V/3V.
BE=48{IADC
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6.5Msps/5.5Msps. IEIE. 5V/3V.

e
MAX1336/MAX1337 HA % A SR EE-0R 4 (T/H) HLE&FIZ I
T 7 AT A (SAR), I #2253 BEAUU A A {55 5% 4 o 8 i 4L
FhHH . BATREO A =BT L (SCLK. CNVSTAI
DOUT), Hft#Edilas (nC) MDSPHHARH I fE. 124
H T MAX1336/MAX 1337 (9 /i L THREHE & .

B
MAX1336/MAX1337 i FIT i FLR, AT ] K B0 e s 5
R A BRI FRL PR PR BT . MAX 1336 FIMAX 1337 A %57 . U
HATEE I H+2.7V E +3.6V. {H ZH BRI U5 E TG
B AT, MAXT336 B HL I8 R +4.75V 8 +5.25V, T
MAX 1337 Bl R R +2.7V B +3.6V . Q)6 B e
SE IR A RS, WA IR — .

MAX1336/MAX1337 (L IR A5 — A~ AVpp 5. ™
A~ AGND 3| BRI 82 12 4% (EP)o ¥ i M A 3 — 1
DVpp 51 IF1 —A~DGND 5. 75 8t AGND FHIEP [ L7
AHE . F H AGNDFTDGND Z 1] fif B AV 22 5 BR i £ £0.3V
PLPY. FHARHSAR, AGNDHIDGND 2 [A] i ¥ A H 07 2% .
AVpp 5 DVpp Z (B ANFATE b F I n] 8

BEE7 BB TH

B 345 T MAX1336/MAX 1337 % A\ 45 #1045 i i, £
ST/H. LB AIF LB ADAC. EHK, MAX1336/
MAX1337#E A4 e Wifia. K CNVSTIR3h iy f A,
R LR FRREMAGS. EREA
HAEZEAIN_P, ki ABEERE S AIN_N. 7
CNVSTH TR, T/HBEARFRE S, ADCH GH#E e R 5%
MR A Z 0 R, — BB, T/HKECNVST
B AR RS 1 5894 SCLK F BV i AR &R, B —
AR .
T/H R 550 AT 5 Fr 75 169 HsF 8] B0 e i A P25 1) 7 P
FE. s G SRR, WREREIH . taco R
XN EREY e b 2N DT W W

tacQ = k x (RSOURCE + RIN) x CIN

MAXIMN

HE48{ADC
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14pF I 4 R0 22 40 Bl ALY, Rsourcese i A 15 5 JRBH
Pi. TR, taco/KIEARZ/NT38ns, /NT200Q i U5 BH it
X ADC [ 22 it HE BEFZ MR AR /N .

LN
ADCHYHACRAE L B A SMHz/ME S 58, R it w] DA%

TR B S, IF Al A SRS & H ADC
AR JAINEE Zo o8 1385 8 005 5 1R AU B,
8 (0K 30 e 20 IR i A A 5 A7 52
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6.5Msps/5.56Msps. IIEE. 5V/3V.

HE48{rADC

AVpp

CNe Ry,

CAPACITIVE
DAC

AIN_P —— o VW

AGND

CONTROL
LOGIC
O Ry )
AIN_N \o—|

B3a. FRA B CREH)

AVpp

Cne Ry

AN_P I

AGND

CONTROL
LOGIC
G- Ry
AIN_N

CAPACITIVE
DAC

B3b. SERCRA L ((RIF/FHAE)

BNZE MR

HBE AT S, WA T & (> 5S0MHz)
X AR HEIR B . 1% 5% m i B 1% RE 9% 9K 3 ADC R i A L
7 (14pF) JRHA R LN AR I8, KEH
I IR E A G b A% . IR M A G2 i 43 R 5T
FEHEE, ([HRREAIEIRE LA E . MAX1336RH
LR R AL 0T E] A 32ns, MAX1337 Jy38ns. FFUA RN,
ADC [ N BB RAF LA R R FIRAA , X 21— ERE
FERIT Y0 . I B O TR 4% BE 06 72 1% I [R] [8] & P9 7.9 3K
Bl SO . MR MM . RARE A ORS,
H.3x ) ADC i 14pF 4 A HL 28 AE % i 7 57 AR TAE.

12

KT W] 1 HUE & ADC Y i 2 il R 4%, 15575 Maxim
2 FEIM B (www.maxim-ic.com.cn) B M FZEIE . MAX4430
B AN AR .

EREHUBNERIFURIF

HEIMAX1336/MAX 1337 1) 2 43 B g A FEFE 25 2
W, 2 7 AR 5 22 A SR A ACEEL R AE X R 1 B A
B HRTE (BIP/ONT = 0) ~, ZE5r Bl A WA R0E
JEOF Vrpp. SR (BIPAUNT =.1) T, Z0#H
AW B R -VRgr / 22 +VRer [ 2. TE SR P FI XU
AT, WAL T DI, OB IE R A
(VAN p FIVAIN N) B FE S8 AN HS B 400 FR IR 0E (AVpp #1
AGND) 50mV.

MAXIMN
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6.5Msps/5.5Msps. IEIE. 5V/3V.
BZE=48{IADC

CNVST —\

« /N

—>! tseTup
! |

SCLK

— top—>

|t
DOUT — ¢ OFE

<& tyop —>i<— tosw —Pi

i '
> IpoT e
x \_\;_/;
L )

[
iDHoLD—>] =

B4, BT

S tcony
CNVST \
L et ; POWER-MODE
R i & SELECTION WINDOW
SCLK 1\ ]2

pout

ANALOG

INPUT TRACK g HOLD

EFPE - ?
CONTINUOUS-CONVERSION
SELECTION_ WINDOW

(Yoo o Y

AND HOLD STATE

> <—— TRACK —>

5. HEORFRSY

I 3a FIE 3b T 7N, PR B AR AU A R PR
e B YR R (AVpp FTAGND) 21, AR EFE U A
B E7E AGND - 0.3VE|AVpp + 0.3V Z [8] 254 T A 23 # 0
A W AHEAR T AGND - 0.3VE & T AVpp + 0.3V,
2 E [l BN BRI MR . LB, IF 1A TR R
FRI7ESOmA A, DA RIA MAX1336/MAX1337.

FITHFHEO
Bt FF S

Ji B e 45 R BB 4 A 5l 5 CNVST A1 SCLK 7 i A
PEATPE] . CNVST 42 i T/H B4R 25 LA KA I /5 3h 5% e
CNVST [A] i i 42 il # 1 9 S Wi B2 2X (WL S s K B (PPD)
B £ KW (FPD) #20 — 7). SCLKI[R] A 4 i 1
R I U B e s . AT S 4y Y (Y It e [ M4 T e
O BRIEN 7.

MAXIMN

IEaNEEH

L HE, MAX1336/MAX13373#F A 584 Wit = . MAX1336/
MAXI337TFECNVST 25 — A~ LA 5 1B 1 58 & Wit =X,
HFHIG REMPEAGEES. —CNVST T BT S5 —
W fE e T/H B R R A E; DOUT M = B4
J B AL HLE, ADCHESCLK 15 — A E Iy FF ik i 46
SCLK FI T # il it #2, W53 M DOUTH AR H .
TEEE 4 SCLK EFHi)e FRia#EdR 2 . 81 SCLK EF+
WK tpor 2 J& DOUT 28 A Rek 7, FFHAE T =4 LG
ZJG, ¥ REF tpgop A RIE . 55 4B TR
DOUT % th #4645 SR i) fe = 17 (MSB),  F HLMSBFEZE 54
FIHE R R R togoLp A RLT[E] . R B4 H 351
AL SR REA, HFE1249SCLK W E
TR . L TAERY, 578 SCLKAYEE 10F1 114 BT 2 1A
I CNVST. AT IS et v SeB S i AF E s R . 25
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6.5Msps/5.56Msps. IIEE. 5V/3V.

HE48{rADC

CNVST

SCLK 1

T (o Yo XOXD?XDSXD5XD4XD3XD2XD1XDOXL?:XL

6. RIS ELENT Bl 7 I 65 e

CNVST

| CONVST MUST GO HIGH AFTER 4TH BUT BEFORE 13TH SCLK RISING EDGE

ONE 8-BIT TRANSFER

SCLK

L1ST SCLKRISING EDGE

pouT —— 0 X 0 X 0. X07 X b6 X D5 X D4 X D3 )

DOUT GOES HIGH IMPEDANCE ONCE CONVST GOES HIGH

MODE | NORMAL

| PPD

7. SPI#[] J BT

CNVSTFESCLK /Y55 124~ EFHE I MK, 7ECNVST
Y LT 8 SCLK B R — A L Jhir, DOUTZHKEAE = BH
&, AR Z A EsTERO . Ko T — A H
T O AT e ) AR

JSEBX B (PPD) =0

TLXM (FPD) ##x(

B MAX1336/MAX1337 & g Ja 5 56 b A =X, 5 4 o b e
BF, PfETFE< Bk, REseks R dE % & & 3R
KBRS IE B MR N 4. — B CNVST
e MRKE, ESCLKMSE4N LA Z G HEo40 EF
2 W AE R %5 B CNVST, #5485 F 3 A B3R 6

B (WET). TEH 4 SCLK Z AT SEHLAR. Pz m CNVST,

B R R e R P e BT RS BT AR L £ 3.3mA

14

FLAK CNVST I {7 43 & /94> SCLK & A J5 -9 & CNVST,
PR R el i =,

564 JEWT R n K R L PR £ 0.2pA, & A T8 R A
WHCOEH PN . BT LWER, MAX1336/
MAX1337 §9e AL T R0 e Wit = . 78 R 350 26 Wi A =
T, EE A RE WA R AE, KA SE A R
X (LER). K CNVST FH 515 5 D94~ SCLK J& #AJ5 A8
B, ORHR A Wi R

TE B Wi s s 5E e X Wi B T, K SCLK FIFT A $7
i NS5 1E DVpp 128 5 i5 HL P 5 DGND 32 48 B F1sF, AT
B T RERR 2 F A .

HEA 58 42 Wi B X 1 55 — Fh ok nT A1) SHDN 4 A SCER .
$7 A% SHDN I g {4 39F A\ 56 4 Wit = . +i7 % SHDN K

MAXIMN
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6.5Msps/5.5Msps. IEIE. 5V/3V.

HE48{ADC

owst | [

EXECUTE PARTIAL POWER-DOWN TWICE

1ST 8-BIT TRANSFER 2ND 8-BIT TRANSFER

LS U I A O I I

L 15T SCLK RISING EDGE 1ST SCLK RISING EDGE J
y o X0 X0 Xom X os X o5 X o4 Xm0 X 0 X 0 X 0 X 0 X 0 X 0XO)
MODE | NORMAL | ppD | RECOVERY | Fe0 |
8. SPI% 0 —— 554 Ky
A FULL-SCALE FULL-SCALE
FS = Vrer Fs - VREE.
FT sy TRANSITION~ e | 5= TRANSITION
FET  11sp- YR - B0 !
FS= Vrer i
FD — ~N 2 !
= VRer |
= Fo - = o1l 1158 YRE ‘
ER E O 256 |
=B - p I |
S g0 |
5 X S Pt
5 5 |
S 04— 3 FE+ ;
0 ! A |
02 — 81 |
01 80 — i
0 >
C
0 1 2 3 4 FS S 0 +FS
FS-1519B J L FS+051SB FS-15 LSBJ
DIFFERENTIAL INPUT VOLTAGE (LSB) DIFFERENTIAL INPUT VOLTAGE (LSB)

9. A% fi e AL

B e kWi, R EEW TR . SHDNA#EHIT
Fe v TR A DG AR X, Ik R B SHDN 4% 1l
i, T MAX1336/MAX1337 Z Hikb T Fik %, SHDN
H o ¥ HL B O IE R TAERER.

&5

MAX1336/MAX1337 7F Sl AL X T ot B 4 — g,
UUR 8 5 i s — i RS . B9 BT s A MAX 1336/
MAX1337 B AL S R . 36 LU0 I T BAAR At 22 4 4540
MABRESHFREE AW RR. FI0GHT
MAX1336/MAX1337 [ WA AL SR E . Fe 21400 7 U4k
PR 24T B A LR SECE S 2 [ X R e &R .

MAXIMN

B 10 XA 1 1% g e 44

PATN 253U 58 T 22 20 B0 B AP T 15 VR AR i HE A

Z B ) BRALG AR

AVaN =LSBxCODE{5 +0.5xLSB

E

AVAIN = VaIN_P.= VAIN_N

LsB = YREF _ VREE
28 256
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.
HZE58{LADC

x1. BREHIGE (MAX1336)

BINARY DIGITAL OUTPUT | HEXADECIMAL EQUIVALENT | DECIMAL EQUIVALENT OF DIFFERENTIAL INPUT
CODE D7-D0 OF D7-D0 D7-D0 (CODE10) VOLTAGE (V) (VREF = 4.096V )
1111 1111 OxFF 255 +4.080 +0.5 LSB
11111110 OxFE 254 +4.064 +0.5 LSB
1000 0001 0x81 129 +2.064 +0.5 LSB
1000 0000 0x80 128 +2.048 0.5 LSB
0111 1111 Ox7F 127 +2.032 +0.5 LSB
0000 0001 0x01 1 +0.016 +0.5 LSB
0000 0000 0x00 0 +0.000 +0.5 LSB

x2. WRMERIBE (MAX1336)

DT::? .;ch()c:J“"ll'll:’Ilﬁ'McEC?lDTE HEXADECIMAL EQUIVALENT | DECIMAL EQUIVALENT OF DIFFERENTIAL INPUT
e 4 OF D7-DO D7-D0 (CODE10) VOLTAGE (V) (VREF = 4.096V)
0111 1111 OX7F +127 +2.032 +0.5 LSB
0111 1110 OX7E +126 +2.016 0.5 LSB
0000 0001 0x01 +1 +0.016 0.5 LSB
0000 0000 0%00 0 0.000 =0.5 LSB
1111 1111 OXFF -1 -0.001 +0.5 LSB
1000 0001 0x81 127 -2.032 +0.5 LSB
1000 0000 0x80 128 -2.048 +0.5 LSB

CODE o = % A% 9+ 2t hl % (e (2 1M2).
+0.5 x LSBHREEFTA ADCE AR & iRz,

WEEH T 4.006VEE, 1 LSBT 16mV. Y4EEH
B 2.5VEE, 1 LSB%F9.77mV.

B HEE

SIERE A
MAX1336/MAX1337 % FIAMERIEMEYR, YEREIZE1VE] (AVpp
+50mV) Z[a]. RAFBA IpF 0.1 pF 2K REF 5% B
3 AGND, DURB| R EMRE (WA T (EH ).

StrEOExE
MAX1336/MAX1337 (9 8 74 0 5 SPI. QSPIAIMICROWIRE
TARMA WELD. HEESE O ‘4R THEn, W
Kizermn g BN A, B pCr- s T, R
5 AVpp A DVpp B K /NE B B0 %

16

SPIFAMICROWIRE

#5 % I SPIg MICROWIRE#: 0, it SPIg MICROWIRE
5 1 75 17 %% v 9 CPHA F CPOL A AT 1% & DUl T4 Oy =8,
MAXI336/MAX1337 5 fir A IR 7 e 2 A . (EEHIFH
TR F R R blesch, i R 7EMAX1336/MAX1337 7).
FECNVST 1 T BRI T i 54 . DOUTARK, Fm EFEHEAT
Eeds . AR IUADC Y 4 78 B8 75 ZL WS R B 15 152
#fE. DOUTZE SCLK ) _EFHF G 74, IEL L tpor/a
AR, FFER D BTG R RF tpgoLp A AL A . 24
FHCPOL = 0 CPHA = 0m,CPOL = 1. CPHA = 1H,
BORAERE 5 Y BN — ASSCLK TR 5 ApC. 4% A
CPOL = 0. CPHA = 18,CPOL = 1. CPHA = O}, ¥¥&
FE R — AR R BRI A pC. EREELE L, KRR
WE 1281 13. 2% Timing Characteristics 3¢ LA & fe %
=K.

MAXIMN
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6.5Msps/5.5Msps. IEIE. 5V/3V.

QSPI

T 35 SPI4% 113K B ADC [ 8 37 % 460 B4 75 B > B 4 43
BAE, S5SPUAR, @it QSPIIEHUE: H s H i s~ 12141
e AE . NE A S AL 5, MAX1336/MAX13377%
EnCH AL 124w, E 144 TCPOL = 1. CPHA = 1
BB L . B RS 3N AT S E A, EHEHE
JG S BR AL LA EE REAL, R AIMSB e i %
k.

5TMmS320C54 Z#ZIDSP#LO

MAX1336/MAX1337 0] DL H # 5 Texas Instruments Y
TMS320C54_& B DSPi%# . W] Ll DSP H & 7= Az i 4,
s FH AN ER 8055 . BE R AR ER B AT 0, ]
& A S BB AT . B 1S %5 T MAX1336/MAX 1337
5 TMS320C54_ 2 W) faf B 422 10 7 5. 0 &3 5B AT s
B (CLKX) BRBhEalc & 174 (CLKR) MSCLK, # Mk
EWIFE A (FSX) SR shizliomilE > (FSR) FICNVST.
NATIE SR, B BT RN S, AR
P 1% iy 2 A7 AR — A s R ke i ] 25 A5 5. R ER
i VA E F 774 (SPC) ¥ B MBI F 2 (TXM = 1),
A EB AR RIR 3 CLKX (MCM = 1)y & (FSM = 1)
M2 K (FO =0, FE = 1). FEf{fERfrm O &Y
JeZF 17 4% (SPCE) M.

HUELFE R e 3 2 F A B B e Kk A A a8 (DXR) I
BARZEW T4 (DRR), %% &0 DAScBlE s, dboh
i A 2w i B AT i, n] B A B shZZ I RE . X
Jo T nC T RN a] $h AT e e Fe AL . ¥ DVpp i 2
TMS320C54_FHLEHLE. FO = 1. FE = O K% E K
8N, IXAEWSCIN TR . fEARMT —Fh e AT,
CNVST 5| 20 E k25 I & L
MAXI1336/MAX1337 5 TMS320C54_ 1Y % — Fhg 42 05 vk 2
i I E R AN A5 5 . ER T B 160w,
HoA g 740 (CLOCK) X shz 0 & 176 80 (CLKR) H
SCLK, ##:{5%5 (CONVERT) K sh U i[a £ (FSR) A
CNVST.,

DAZIONE ER AT AT E DA IR A RIS A R Ah S R i
WT[E] 2 . R AT 1 G B A AR A (SPC) IR E AN :

TXM = 0, #EBmife .

MCM = 0, CLKXHAMBCLKX 5| L.

FSM = 1, k=

FO = 0, FE = 1, %120 FK KiE/AEEdE.

MAXIMN

HE48{ADC

I/0 F——— | CNVST
SCK ————| SCLK
MISO | <—————— DOUT

+3VT0 +5V
M Im
IAX1336
_ MAX1337
SS

CS f———— | CNVST
SCK ——»| SCLK
MISO | <—————— DOUT

+3VT0 +5V
M Im
IAX1336
_ MAX1337
SS

I/0 f———®| CNVST
SK ——»| SCLK
S| | ———  DouUT
M Im

IAX1336
MAX1337

a) SPI

b) QSPI

¢) MICROWIRE

11, MAXI336/MAX1337 5174 118 JH1% #15

HEE TS 2 i & 15 & DRR, %% & nl PLSC i
SRR, AN, AW R BT DR, TS A
WX, XHELFuCT HBI AT EEEdE . % DVpp
5 TMS320C54_ A e, JE A% .

FIH%GE &% (DX) 5IHIBEsICNVST, P8 A {9 & i it
B (CLKX) B3I SCLK, [FFERT RASCEIMAX1336/MAX 1337
FITMS320C54_ [ H:. CNVSTE 22— FRif i,
24 DX AR N & B S AT AR IR 125 5 m HF, ) B & ik
i 1Ee% (DXR) LB A (0001)h AT SPES 4. [ADXR
HA (00FF)h i #E ASCWrii =X (LI 17 & 18).

5ADSP21 _ _ _ZZIDSP#[O

MAXI1336/MAX1337 7] L 4% Analog Devices i ADSP21_ _ _
FHIDSPESE . 1945 H T MAXI336/MAXI1337F1ADSP21 _ _ _
W EEERE TR . 5MAX1336/MAX 13373 [ B €035 9 il
FIRAE TAERE R . S fnst, CNVST 2 R R HL o,
TER BB — DN F R RAEOL (LSB) B Ay =S 2 1) i Fi
F-. ADSP21 f) STCTL A1 SRCTL 25 47 #% fic. & 4y # Ay
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.
HZE458{zADC

owst [

SCLK 1 8 9 il 12 16
HIGH-Z HIGH-Z

<4— 1STBYTEREAD ———» 4—— NDBYTEREAD ———— >

] 12. SPIMICROWIRE # 174 10T /7 —— HLIK $5

onst - | | | | | | L

SCLK 1 10 " 12 13 16 1

oot D ENED CHID T EDCD ETD ENED T D D D &

13, SPYMICROWIRE #1742 [1 1] JF —— iFELEF% 1

owst [

SCLK 1 2 12

SRS € € €2 60 63 (D € € (6D €0 B s

El14. QSPIE{T#OAT/F

DVpp DVpp DVpp DVpp
SCLK | . CLKX SCLK | »{ CLKR
MAXIMN TMS320054_ MAXIMN B | o TMS320C54_
MAY1336 CLKR MAM336 CNVST | »| FSR
X1337 CNVST | ' FSX 1337 pout »|DR
T—» FSR CLOCK —
DOUT »| DR CONVERT ——
& 15. 5 TMS320C54_ A it £fi% 1 & 16. 5 TMS320C54_ {951 Bt £ #

18
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6.5Msps/5.5Msps. IEIE. 5V/3V.

AN
BEZE48ADC
CNVST
SCLK 1 4 12 1 4
ot (01 X 00 X 0 X 0 X 0 X o X o7 X 06 X 05 X (o4 X 03 X 02 X 01 Xo0 X0 X0 X0 XO0X0)
[&]17. < DSP{% ] —— £ £ 5 it
CNVST « |_|
p))
SCLK 1 12 : )
oour———(0 X0 Y0 X o) Y o Ym0 Yo 00 )0 s—C ()

B 18, DSP# I —— B Ht —— i 58/ R K

i (LAFR = 0) FlIE A %55 (LTFS = 0, LRES = 0).

FERCAES R, AT USRS T B0 6 i [R] 42 3 (DITFS =
1), XL TZRE AKRERIETFFA . RO,
CNVSTZS R B A B, F 78 B AN T 46 30 1) 4.
ADSP21 _ _  HJSTCTLHISRCTL 377 #efic & M J5 A it
(LAFR = 1) FMEAZWIfFS (LTFS = 1, LRFS = 1). #
FRE N8AL (SLEN = 0111), X &HF A X n &
. DVpp5I 5 ADSP21 _ _ _ RYHIEAME (WK 17
FIE 18).

. EHE

NIRFN R EPERE, RLGEFHENHI B . )R LR
FEL AR AT SR B PR KT ML AR S b o 7 . R LT
BEAAET (R AR (7S REAMF1T, AR RIFR
FAG 5 LN T ADC 32K E .

MAXIMN

B20%5 T HER I R Iy . 7E AGND g5z — L)
HeM R, 7EDGND #S7 — MU Het . K B T A R
3 VB BRI M A, BT BT M e B B et
Se MR SR A, AT AR R R U ] B BE BT
B R M S B M R IC AR — R

FL L 1 A e 7 2 R IR ADC 9P BE . O I pE Al IpF LS
F AVpp 258 2 AGND. [E#f, H0.1pF Fl1pFH A K
DVpp 5 £DGND. 5 Bl 5 A P Y5 MR 75 40 ol P E
HLA 5 S K B R RLABSE . A BRI BRI 75 9 B,
AT — AN 109 HLBE F A (0T IR 2%, DA 3 ol Pl Y e 7
(WL 1&120).

BEEE
MAX1336/MAX1337 TQFN $f 575 H e #hly 5 — S M g 4R
F, A ICHRAE T — A~ FBH 355 0 1) G 8 AR He BT
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6.5Msps/5.56Msps. IIEE. 5V/3V.

HE48{rADC

DVop VDDINT
SCLK |- 4 TCLK
MAXIMI ADSP2I___
MAYi336 RCLK
X1337 oNVST | . TFS
T—> RFS
DOUT »( DR

ANALOG SUPPLY | DIGITAL DIGITAL SUPPLY
GROUND
AVpp RETURN | POINT RETURN DVpp
4 b
ANALOG /
GROUND
1OQ*§ /PONT
cC: SD cﬂ Db
AVpp AGND DGND DVop DGND DVop
MAXIM oA DIGITAL
MAX1336 <—»|  CRCUIRY
MAX1337
*OPTIONAL

K19, 5ADSP21_ _ _f%I1

. %R AR B 5 MAX1336/MAX 1337 AGND
AHE, HIRAR G0 SO AR, AL 00K FLAR 2 3
H AR B AL 2 . T 2 A5 B 255 Maxim B9 . 210
HFAN-08.1: Thermal Considerations of QEN and Other
Exposed-Paddle Packages.

EX
AR IELE (INL)

INL2 TR SePre sk 3 S B M ZE . X T MAX1336/
MAX1337, % H 22 1% i R 508 bR A VR A4 25 12 25 )5 19 3
L. WE ALK INLIRZEHT TR, HH
Y£ Electrical Characteristics 45 H T BINE I T Y 2ZE1E .

W IEL % (DNL)
DNL & 48 524 K A1 1A LSB A BHAR(E 2 [ Y 218 . /N T
1 LSB Y DNL 12 2= 35 45 0] {53 31E TG 5 B F %% $6 R 50 11%) PR 9]
. X T MAXI1336/MAX1337, & —A> %74 i A% 5 DNL
FHEAT T IEE, IF BLTE Electrical Characteristics 454, T
BRI T W21 .

KIFIRE
I E 1R 22 3 7 SEBR 5 e bR 805 P AR L 4 R BOTE B LY
. R, RINRZERR MR S AT 80 i
BRI A, B T o3 S S s AR

20

B20. HE 2 07 =

MAX1336/MAX1337 TAE T HAR MR i i, FAE T
iy 5 M 0x00 KA 4 0x01 B (1) A S AMEL Y LL AGND 1= Hy
0.5 LSB. B 2 YA 15 2 02 S i) R (B Bk A JS AT EL AR
EBRAS S 2 (A i 2218

MAX1336/MAX1337 TAE T VUM P 55 e R, Hp (B 40
4 N OxFF k2% 24 0x 00 B A% 38 A8 i A B He AGND I
0.5 LSB. XU M 2 V] 15 25 52 S 4 Hh (kA% s F0 A8 o
EBRAE 2 (A R 220

1B IRE
3R 25 F TR S PR 4 bR BB 2R 5 PIAE A e oR BB R Y
1R 0 W TMAXI336/MAX1337, $8 235150 25 245 & 9 ik
BRRES RE A R 2 205 B RS A
Z#E.
XF T AR MRS A, R AR BRAR SO B OxFE Bk 4% 31| OXFF,
T AE WA w5 WK 0x00 8k 2% 3] 0x01 .
XofF XA A, R B AR 6 M OXTE Bk A8 £ 0x 7F,
T B WA p5 6 MK 080 Bk A5 F 0x81 -

MAXIMN
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6.5Msps/5.5Msps. IEIE. 5V/3V.

CNVST —/
SAMPLED o
DATA (T/H) \/\,4—_\/\

TRACK HOLD

ANALOG
INPUT

—— tp
Cl

TH TRACK

E21. T/HALER 7

FLIZH 5]
FLAERHEN (tay) SEIERBEZ FfLIRIEIR AL &

FLIZZEIR
FLIRIEIR (tap) s& M CNVST T BV S IF 4R SR R FE Y
fifIE] ([E21).

1512 EE (SNR)
SNRAZE SRR R, s SRR .
AR E 2K E F 5 RN, it FSNR IR K ME
R EEEDE A RMSH) 5SEMIRZERMS FRERE)
HFIELME . FAEER T, B8 10 i/ VB 6 0 75 (L
FRZESE, HFEZHADCH A HER (NAL) JLE:

SNRdB[max] = 6.024B x N + 1.764B

SCPR LIAE H MR YR, P R | 3 o YR I R A
PLEhaE, X LLER L FEATSNR.
X FMAX1336/MAX1337, SNRJEE 5 RMS 51 = RMS 1Y
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6.5Msps/5.5Msps. X(iEiE. 5V/3V.

HE48{rADC

BEEREEE
T JH (8] BE R 2 s 25 B A0 A B] (9 AR R R RR R .
MAX1336/MAX 1337 (38 38 W] b s M & ik R 8
W7 33E i —4~-0.5dBFS. S00KHz A% 4% 1F 8% 5, [ A 72
“Selbr” W IE b —A4~-0.5dBES. 900kHz &5 45 IF 5% i . %
“REE” B TERT. BIEFFTHUE, FEEE EILER
SHINAE “HEE” G IE Y SOOKkHZ RS S ThR 5 “xkm”
THIE 5 AR 00kHz m AR B EE S TE 2, PIdBER.

EINEFHE
1] ADC #f A —>-0.5dBFS Y BLALL K A5 5, 78 45 189 1 iy A A5
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AN TESR
Ll
LM T RIS E S 5 NS ELL (SINAD) % T 44dB i
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IMEEFE
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6.5Msps/5.5Msps. IUEIE. 5V/3V.
BE=48{IADC

3 f=
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R FORME M) B E TR AR IR RS, WRF Al i 334N B, 15 % 10 www.maxim-ic.com.cn/packages. )
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a
& 2
h e oeraL o X E- z
|—E2 (=
P4
| (ND-1) X ] -I:l_[u— I—Dm é
_|—_I_ 3
-
G 'I%I_ = 5
— D2
! l_"_L l -
—
| «[EEwEE THEn g A
3 312 1 I
A\ woex Aren | 2x BB
(/2 X E/2) ¢ —oH =2 = Npinp
I0P VIEW |—e2 —
BOTTOM VIEW
G ¢
[Z/Io10]c (R IS OPTIONAL)
W
| |
L
<E|—| TERMNAL TIP —/ I-EH
EVEN TERMINAL ODD TFRMINAL
DETAIL A
DALLAS ¥
BRALLAS /M AXI/VI
SEATING PLANE
TME PACKAGE OUTLINE
12, 16L THIN QFN, 3x3x0.8mm
SIDE_VIEW o Comp
-DRAWING NOT TO SCALE- [™Zi513 [F 4
PKG 12L 33 161 313
REF. | MIN. | Nom. | mMAx. [ mIN. | Nom. | mAx EXPOSED PAD VARIATIONS
A _|o70] 075 | o080 | 070 | 075 | 0.80 PKG. D2 E2 DOWN
CODES PINID [ JEDEC [sonps
b [o20]| 025 [030 | 020 [ 025 [ 030 MIN._[NOM. | MAX_ | MIN__| NOM. MAX. ALLOWED
D |29 | 300 | 310 | 290 | 300 | a10 T12331 | 095 | 110 | 125 | 095 | 110 | 1.25 | 0.35x45° |WEED-1 | NO
£ |29 | 300 | 310 | 290 | 300 | 310 T12333 | 095 | 110 | 125 | 095 | 110 | 125 | 035x45° |WEED1 | YES
) 0,50 BSC. 0,50 BSC. T12334 095 | 140 |125 | 095 | 1.10 |125 | 0.35x45° |WEED-1 | VES
L [oa5] 055 Toes | 030 [ 040 [ o050 T16331 095 [ 110 [125 | 095 | 110 [125 |035x45° |WEED2 | NO
N 12 16 T1633-2 095 | 1.10 | 125 | 0.95 [1.10 [1.25 | 0.35x45° |WEED-2 | YES
ND 3 4 T1633F-3 | 065 [0.80 |0.95 | 065 | 0.80 | 095 |0225x45° | WEED2 [ NA
NE 3 4 T1633FH-3 | 065 |0.80 |095 |065 |0.80 |0.95 |0.225x45° |WEED2 | NA
mil oo Joos| o [ooo [ oo T16334 | 095 | 110 | 125 | 0.95 | 110 | 125 |035x45° |WEED2 | NO
0.20 REF 0.20 REF
k Jozs[ - [ - oz [ - ]
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.
O\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY DA s
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY LLA Y
BRALLAS /M AXIVI
T PACKAGE OUTLINE
12, 16L THIN QFN, 3x3x0.8
RO W AR
-DRAWING NOT TO SCALE- | 21-0136 | F |A
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