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A MN5906

6-Bit, 50MHz CMOS
FLASH A/D CONVERTER

FEATURES

* 6-Bit Resolution
Plus Overtlow Bit

* 50MHz Typical Conversion Rate
* Single +5V Operation
¢ T/H Not Required

* 50 MHz (min.)
Full Power Bandwldth

= Low Input Capacitance
* Low Power (225mW, typ.)

+  Small 18-Pin Ceramic
ar Plastic DIP; Plastic SOIC

¢ 3-State Outputls

« Optianal Environmental Stress
Screening

« Compliant MIL-STD-883 Option

DESCRIPTION

The MNSJ06 is a high-speed, low-power, monolithic CMOS

Flash A/D converter. The MN5306 converts at an impressive
50MHz (typ) rate while digitizing analog input signals exceeding
several times the Nyquist frequency. The device’s pipelined fiash
architecture contains 64 auto-zeroed comparators, reference resistor
ladder, decode logic and output 3-state latches. An intermediate
tap is provided for user adjustments of integral linearity.

The converter provides six TTL-compatible output bits plus an
overflow flag signal. Overfiow can be used in conjunction with
3-state output contrals to stack multiple MN5306's for higher
resolution applications.

The MN5906 is available for commercial/industrial applications

in ceramic side-brazed and plastic DIP packages and plastic SOIC
packages for surface-mount appilications. Designers of military
electronic systems can chose the MNS906CDM/B for an Environment-
ally Stress Screened device or the MN5306CD/883 for a compliant
MIL-STD-883, Non-~JAN device

Model Temperature

Number Package Range Mil
MNSS06PD Plastic DIP 0°Cto +70°C No
MN5306PS Plastic SOIC 0°Cto +70°C No
MNS5906CD Ceramic DIP 0°Cto +70°C No
MNSS06PDE Piastic DiP -25°C to +B85°C No
MN5306PSE Plastic SOIC -25°C to +B5°C No
MNS306CDE Ceramic DIP -25°C 10 +85°C No
MNSS06CDH Ceramic DIP -85°C 1o +125°C No
MNS306CDH/E Ceramic DIP 55°C 1o 4+125°C Yes
MN5306CD/883 Ceramic DIP -55°C 10 +125°C Yes

APPLICATIONS

Video

RADAR Systems

Pulse Measurement Systems
Subranging A/D Converters

Synchronous Demodulation

Infrared Imaging
Communications

Flat Panel Displays
Medical Imaging

Disk Drive Read/Write
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MN5906 6-Bit, 50MHz CMOS FLASH A/D CONVERTER

ABSOLUTE MAXIMUM RATINGS

Operat ng Temperature Range S5°C ¢ +125°%C

Soecified Temperatufe Range

MNB306PD. CD, PS 0°Cto -70°C
MN5306FPDE, CDE, PSL 25°C 1o +B5°C
MN53S06CDH. COH/B, CD/B82 55°C 10 +125°C

Storage Temperature Range
MNS906PD, PDE, PS, PSE
MN53806CDE, CDH, CDH/B CD/883

Power Supply Voitages (+Vpp. P ~s 5. B}

Digita nputs (Pins 3 4. 18)

A~alog 'nput (P 8)

85°C 10 +100°C
-B5°C 10 +150°C
-0510 +7.0 Volts
0510 +Vpp +0.5 valis
-0510 +Vpp +05 Vo s

ORDERING INFOBMATION

PART NUMEBER

Seiect sutlix "PD" lor plastc DIP
"'PS" for plastic SOIC or “CD"

MN5906 CD H/B

tor ceramic DIP.
Standard “PD". *'PS" and "CD"" are
specilied for 6°C to +70°C operat on
Add “E" suflix to models for
specified -25°C lo +85°C operatior
Add "H"' suffix to ' CD’" models tor
specified -85°C to +125°C operation
Add /8" suffix to "'CD" models for
Environmental Stress Screening
add “1883" suffix 1o *'CD’" models for
MIL-STD-883 compliant. Non-JAN devices

SPECIFICATIONS (Ta =+25°C, Supply Voltage +V¥pp = +5V, Vrer = +2.75V, fc x =45 MHz unless otherwise indlcated)

ANALOG INPUTS MIN. TYP. MAX. UNITS
Input Voltage Range 0 to VRer Volts
Input Capacitance 12 pf
Full Power Bandwidth 50 MH?
REFERENCE INPUTS
Reterence Voltage (+Vger) <278 Volts
Reference Ladder Resistance 90 a
Reference Ladder Tempco 03 Q/°C
DIGITAL INPUTS
Logic Levels: Logic "1 +35 Volts
Logic ‘0" +15 Volts
Logic Loading: Logic 1" (Vik=+4.5V) k1 33 uh
Logic "'0"" (Vi =+05V) -1 -5 uA
DIGITAL OUTPUTS
Logic Levels: Logic ‘1" {lon = 4mA) +46 Volts
Logic 0" {lo = 4mA) +04 Volts
TRANSFER CHARACTERISTICS
Integral Linearity Error (Notes 1, 2) t V2 t LSB
Differential Linearity Error (Notes 1, 3) t+Va * % LSB
DYNAMIC PERFORMANCE
Conversion Rate 45 50 MH?
Aperture Delay 5 nsec
Output Propagation Delay 8 2 'B nsec
Signal-to-(Naise and Distonion) Aatio IS'NAD)
fain =1MH7 35 dB
fan =10MH7 33 dB
Spurious Free Dy~aric Rarge {SFDR)
tain =1MHz 44 dB
tain =10MH? 40 aB
POWER SUPPLY
Power Supply Voltage (+Vop Supply) +475 +5 +5.25 Volts
Power Supply Current (+Vpo Supply) +45 +50 mA
SPECIFICATION NOTES:
1 Measured while operaling at specilied conversion iale
2 integral Linearily Error is specified using ransfer lunction endpoinis ohen tes ‘eler'@a 1o as e~opo 1 Tea’ 1y

1 Di%erertial Lirearily E--or measu e~ienis a’e based or code ransi o-s
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APPLICATIONS INFORMATION

DESCRIPTION OF OPERATION — The MN5806 CMOS
Flash A/D converter, operates ina p pelined fashion such that
wo operations are pertormed during each phase of the ciack
Inthe first high phase of the clock, the 64 internal comparators
are auto-zeroced. During the subsequent low phase of the
clock, the aralog input signal 1s sampled by the 64 com
parators. [he so-called ' thermometer code ' autpul of these
comparalors represents the digitized value ol the sampted
analoginput signal. Duningthe next high phase of the clock,
the thermometer code of the "nth”" conversion s latched
nterna ty and propagates through the internal encoaer while
he 64 comparators are auto-zerced for the 'n+1"" conver-
sion Valid output dalais latched tothe d gtal outputs onthe
next negal veclocktransilionwhnelhe 'n+*" samp'e stake~
by the 64 comparators. See the Timirg D agram

LAYOUT AND GROUNDING CONSIDERATIONS — The
MN53806 ana other high-speed dev ces require that careful
consideralion be g ventohigh-speed and low-noise design
techmiques. The pinout of the MN5906 has been carefully
chosento maintain as much separation of digital and analog
s gnals as possible The use of ground and power planes and
s gnal shielding is highly recommended. Bypass capacitors
ol 001 and 0.0014 should be used ard localed as close o
‘he device as possib e

t 15 also recommenaed that ¢ rcuits ntertac ng with the
MNS5906 (such as data latches, etc.) be located within 2inches
of the device to avaid transmission line efiects (rse and fall
limes of the MN5906 ocutput dr vers are 2nsec or less imply-
ng trequency components in the hundreds of MHz). It 1s
recommended that a high speed amplifier offering low autpul
impedance and high slew rate, such as a cur-ent feedback
amplifier, should be used !0 drive the input of the MN5906

EVALUATION BOARDS — The MN5906 is supported with
an evalualion board, the MN5306EVB. This evaluation boara
embaodiesthe concepts discussed abave and s a complete
subsystem. The MNS306EVB has an onboard relerence.
signal gain and ofsel circwits, and operates trom user sup
plied + 5V power supplies. The EVB accepts a 1Vp-p bipolai
analog input signat and provides both digital {latched t-om
a 74F574) and reconstructed aralog (via tte o~baard D/A
converier) cutput signals

Please contact the taclory for nlormatan regaraing the
MNS5906E VB as well as adattional applicat'ans intormation
regarding ihe apolicalio~ of high-speed CMOS F ask A/D
corverers

PIN DESCRIPTIONS

DIGITAL OUTPUT CODING

PIN NAME SYMBO DESCRIPTION
12 Re‘erence nouty ~Vaee. Botiom and top of the|
+Vpge reference resislor sir ng
—Vger narmally tied (o
GND. +VgeF norma'ly
tieato +2.75 Volis
4 3-Siale Cortrot €S2 Overflow bil vaiid when
(Overtiow a~d €S2 = Logic "1 Qut-
Da'a Bils) put bits and overiow b |
n high- mpedance stale
when CS2= Logec 'O
See “ruth Table
4 J-State Caniro CS1 Data b Is valid when
iDala Bis) CS1 = Logic ‘0" Dala
bits n high-mpeaance
state when CS1 = Logic
1" CSt1'sa“dontcare
(X) when CS2 salogc
"0 See Truth Table
58 Power Supply +VDD Connecteato +5V Sup-
ply lor normal operatio~
’ Ground GAND Connected to Sysiam
Analog Ground plane
& A-alcg ~out oy Connect analog input
signal to be digitized
Nominally OV to +VRefF
o Relerence Hun Midpo ni lap o resisio”
Resistor Miapo-rt ladder
1g 11 12 | Data Quind! Bils | B6-B1 Dig la!l Oulpul Bs
131415
‘B Ove' ow B OF Setloalogc 1 wner
anzlog nout exceeds
+Vaee - ¥2LSB
17 Grouna (GND Connected to Syslem
Ana'og Ground plane
8 Cock CLK Clock Inpul

ANALOG INPUT OF MSB LSB T
+VREs 1 11 1 101
+VpeF - Y2LSB '] 11 11 11
~VAREF —ILSB a 111 11
+VRer -3/,LSB 0 11 10
+Y2VREF + V2158 0 1000 00
« Y2VREF - ¥2L.SB 0 e 00 [
+V2VRer - 2,LSB Q D11t 10
+2LSB a 000D a e
4] 0 000D 00

Anatoq nputs indicaled ate the thearetical values lor the transilions ol codes
inckcated above WiIh the converler continuously canventing. the output bit
indicaled as @wilchangefromiogic ' 07 tologic 1 orvise ve'saas imeinpi
vollage passes Itraugh IFe 'ndicaled leve

TRUTH TABLE

cst1 CSs2 Bt - B6 OF
0 1 valid valid
1 1 High-7 valid
X s} High-7 High-Z

PIN DESIGNATIONS

P " 1 -VRef 18 Clock Inpul
2 +Vmer 17 Ground
3 3-State Control (CS2) 16 Qverflow
4 3-State Control (C81) 15  Bit 1(MSB)
5 +Vpp Supply 14 Bil2
6 +Vpp Supply 13 Bit3
7 Ground 12 Bit4
B8 Analog Inpul 11 Bits
g 10 9 Reterence Ladder 10 Bil 6 (LSB)

Midpoint

~—r



TIMING DIAGRAM
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Current Drain vs. 1,,, and Temperature
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