ASAHI KASEI [AK5482]

AKM AK5482

10BIT 20MHz PIPELINE AD CONVERTER

General Description |
AK5482 is a 10bit 20MHz AD Converter with Pipeline Architecture.
By advanced CMOS Technology, high conversion performance is realized under low power
consumption at +3V single power supply.

Features
O Monolithic CMOS A/D Converter
O Resolution :10Bit
O Sampling Rate :20MHz
O Integrated Sample & Hold Circuit
O Analog Input Range :1Vp-p (Single End)
O Low Voltage Single Power Supply :+3V (min.)
O Interface to CMOS logic
O Output Format :Binary (BOTTOM=000H , TOP=3FFH)
O Integrated Vref Circuit ((TYP. 1V(Bottom)..2V(Top))
O Tristate Digital Output available
O Stand-by mode
O Low power consumption 50mW(TYP. at 20MSPS)
A40mW(TYP. at 15MSPS)
(EXCLUDING OUTPUT DRIVE CURRENT)
O No Calibrations required
O Linearity: Differential(DNL) +-0.5 LSB(TYP.)

Integral (INL) +-1.5 LSB(TYP)
O Compact Package : 24PIN VSOP
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ASAHI KASEI

B Ordering Guide

B Pin Layout

[AK5482]

24pin VSOP(0.65mm pitch)
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**Specifications subject to change without notice
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ASAHI KASEI

B Pin/Function

[AK5482]

Pin Pin .
No. Name 10 Function
1 DO o Digital Output DO(LSB)
Hi Impedance when OE or CE is high
2 D1 @] Digital Output D1
Hi Impedance when OE or CE is high
3 D2 o Digital Output D2
Hi Impedance when OE or CE is high
4 D3 o Digital Output D3
Hi Impedance when OE or CE is high
5 D4 @] Digital Output D4
Hi Impedance when OE or CE is high
6 DVSS P Digital Ground Pin
7 DVDD P Digital Power Supply Pin
8 D5 (6] Digital OUTPUT D5
Hi Impednace when OE or CE is high
9 D6 (0] Digital OUTPUT D6
Hi Impednace when OE or CE is high
10 D7 o] Digital OUTPUT D7
Hi Impednace when OE or CE is high
11 D8 o] Digital OUTPUT D8
Hi Impednace when OE or CE is high
12 D9 o] Digital OUTPUT D9
Hi Impednace when OE or CE is high
13 CKI | Sampling Clock Input Pin
14 OE | Output Enable
Output (DO0...D9) is active at OE=LOW, Hi Impedance when High
15 CE | Chip Enable (Power Down) Pin
Chip Operates at LOW, Power Down & Hi Impedance at High
16 AVDD P Analog Vvdd
Analog Power Supply Pin
17 AVSS P ANALOG VSS
Analog Ground Pin
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ASAHI KASEI

[AK5482]

E: Nzlr:e [e} Function
18 VTOP 10 VREF Top Voltage 10 Pin (TYP.2V)
Analog Input (VIN) Upper Limit Vref Pin
Assigned to Input Pin under EXT mode
Connected to AVSS with a 1uF capacitor at INT mode
19 VREFP (0] Vref Pin for Internal clrcuit (VREFP =VCOM + 0.25V)
Normally connected to AVSS with 1uF Capacitor
20 VCOM o] REFERENCE CENTER (ADC COMMON)
Intefnal Circuit Common Voltage Output (typ.1.5V)
Normally connected to AVSS with 1uF Capacitor
21 VREFN @] Vref Pin for Internal Circuit (VREFN = VCOM - 0.25V)
Normally connected to AVSS with 1uF Capacitor
22 VBOT 10 VREF Bottom Voltage 10 Pin (TYR.1V)
Analog Input (VIN) Lower Limit Vref Pin
Assigned to Input Pin under EXT mode
Connected to AVSS with a 1uF capacitor at INT mode
23 SEL | Operation Mode Selection Pin
Vref mode and Maximum Sampling Frequency are determined
VSS: Internal Vref(INT)Mode & 20MHz Mode
VBOT: External Vref(EXT)Mode & 20MHz Mode
VDD: Internal Vref(INT)Mode & 15MHz Mode
VTOP: External Vref(EXT)Mode & 15MHz Mode
24 VIN |

NOTE: :IINPUT O:OUTPUT IO:INPUT & OUTPUT P:POWER
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ASAHI KASEI

[AK

5482]

Absolute Maximum Rating

(AVSS,DVSS=0V,All Voltages with respect to ground)

Parameter Symbol | Condition Rating Unit

Power Supplies \%

(Analog) AVDD 6 \Y,

(Digital) DVDD 6 Vv
Analog Input VINA AVDD + 0.3
Voltage(VIN) ~AVSS-0.3 V
Digital Input VINL DvDD + 0.3

Voltage ~DVSS-0.3 V
Digital Output VONL DvDD + 0.3

Voltage ~DVSS-0.3 V
Reference VINR AVDD +0.3

Voltage ~AVSS-0.3 Vv
Temperature
(Ambient) TA -20~85 °C
(Storage) Tstg -400+125 °C

Warining: Operation at or beyond these limits may result in permanent
damage to the device. Normal operation is not guaranteed at
these extremes.

Recommended Operating Conditions

(DVSS,AVSS=0V)

Parameter Symbol | Condition min typ max Unit
Power Supply AVDD (note 1) 3.0 3.3 3.6 \%
Voltage DVDD 3.0 3.3 3.6 \
Analog Input Range AIN INT mode 0.85 0.95 1.05 Vp-p
EXT mode 0.9 1.0 1.1 Vp-p
(note 1):All voltages are with respect to Ground
| Electrical Characteristics
1)Digital Characteristics
(AVvDD=DVDD=3.0..3.6V , AVSS=DVSS=0V, Ta=TAMINOTAMAX°C
Measurement under static state.)
Parameter Symbol | Condition min typ max unit
Hi Level Input Voltage VIH 0.7DVDD V
Lo Level Input Voltage VIL 0.3DVDD \
Hi Level Output Voltage VOH IOH=-3mA | 0.7DVDD vV
Lo Level Output Voltage VOL IOL=3mA 0.3DVDD vV
Hi Level Input Current IIH VIH=DVDD -10 10 uA
Lo Level Input Current lIL VIL=0V -10 10 uA
HI-Z Output Current(HI) I0ZH OE= 10 UA
DVDD
HI-Z Output Current(LO) I0ZL OE= -10 UA
DVDD
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ASAHI KASEI [AK5482]
2)Analog Characteristics
(AVDD,DVDD=3.0..3.6V , DVSS,AVSS=0V, Ta=25°C
;VTOP=2.0V VBOT=1.0V:)
Parameter Symbol Conditions min typ max Unit
Resolution RES 10 BITS
2-1 DC Accuracy
Parameter Symbol Conditions min typ max Unit
Integral INL Fs=18MHz +-1.5 +-2.5 LSB
Non Linearity (@20MHz mode)
Differential DNL Fs=15MHz +-0.5 +-1.0 LSB
Non Linearity (@15MHz mode)
Offset Voltage EOB TO VBOT -100 +100 mV
EOT TO VTOP(note2) -100 +100 mV
Gain Error 1 Y%FS
(note2 ) Offset Voltage shows the difference between VIN and VBOT(VTOP)
at Digital Outputs are all zero(all one).
2-2 Power Supplies
Parameter Symbol Conditions min typ max Unit
Power Supply Fin=1MHz
Current(Analog) IA+ FS=20MHz 14.5 18 mA
FS=15MHz* 11.0 14 mA
Power Supply Fin=1MHz NOTE3
Current ID+ FS=20MHz 5.0 8.0 mA
(Digital) FS=15MHz* 3.5 7.0 mA
Power Down mode
Current (Analog) IAS 0.1 mA
(Digital) IDS 0.1 mA
(note3 ) Measurement under CL=10pF to each D0..D9 Output Pin
*When 15MHz is selected by SEL pin
2-3 Analog Input
Parameter Symbol Conditions min typ max Unit
Analog Voltage Range AIN INT mode 0.85 0.95 1.05 Vpp
(Single End) EXT mode 0.9 1.0 1.1 Vpp
Analog Input Current AlH VIN=2.0V 10 uA
Analog Input Current AlL VIN=1.0V -10 uA
Input Capacitance CIN 10 pF
Analog Input Bandwidth BW -1dB 21 MHz
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ASAHI KASEI [AK5482]
2-4 Voltage Reference
2-4-1 Internal VREF Output (INT Mode)
Parameter Symbol Conditions min typ max Unit
Vref Output Voltage VBOTI 0.85 0.95 1.05 \
(Bottom)
Vref Output Voltage VTOPI 1.85 1.90 2.05 \Y,
(Top)
Vref Output Current AVR -0.1 0.1 mA
2-4-2 External VREF Input Conditions(EXT Mode)
Parameter Symbol Conditions min typ max Unit
Vref Input Voltage Bot VBOTE | (note 4) 0.85 0.95 1.05 vV
Vref Input Voltage Top VTOPE | (note 4) 1.85 1.95 2.05 V
Vref Input Impedance ZTBE VBOT - VTOP 100 200 KOHM
(note 4:Voltage from VBOTE to VTOPE are subjected to the same range of
the Input Volage Range(item 2-3).
2-5 Dynamic Characterisitcs
Parameter Symbol Conditions min typ max Unit
S/(N+D) SND FS=18MHz
Fin=1MHz 56 dB
S/IN SNR FS=18MHZz
FIN=1MHz 58 dB
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2-6 Switching Characteristics

(AVDD,DVDD=3.0....3.6 V, AVSS,DVSS=0V, Ta=TAMINOTAMAX°C)

[AK5482]

Parameter Symbol Conditions min typ max Unit
Max. Conversion Rate Fcmax 18 MHz
Min. Conversion Rate Fcmin 0.5 MHz
Clock HI period tpwl 20MHZ mode 25 ns
Clock LO period tpwO 20MHZ mode 25 ns
Clock Duty DUTY 15MHz mode 45 50 55 %
Pipeline Delay tpd 6 6 6 CLKIN
Sampling Delay tap 2 4 ns
Date Output Delay tdl CL=20 pF 7 12 ns
Tristate Disable Delay TPEZ ACTIVE->HI Z 20 ns
Tristate Enable Delay TPZE HI Z->ACTIVE 20 ns
axt o\ S S S
:N+1 N+5 N+6
N N+4
ANALOG INPUT Yae | oo
i : M— ——]
SAMPLING POINT 1 '
: Lotdt
: R 1‘_
{ N8 E >< N-5 X N-2 LN [
TPEZ ' TPZE
OE, ovobs2__ |/
____HIGH IMPEDANCE _ ___
DATA OUT pcTive L Vo2 ovoo/3  —{— ACTIVE
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[AK5482]

Digital Logic

0160-E-04

Digital Qutput

Relalion beiween Inpui and Digital Ouipul

Inpul Voltage

Digital OQutpul Code

MsB ILsB
VTOP e fefrfryprfreft
Lfofojofofofojofafo
O[T (rfy |y frprqy1f1
YBOT of{ojojofojojojofofoD
Ouiput Code with CE/OE setting
0E | CE DO|Di (D2|D3|D4(D5|D6|D7|D8 (DI
L0 | LD P{P|P|P|(P|P|P{P[P|P
HI [LO |12 |z)z|2f1|z|2|12]|1
L0 | HI Iz |eyifzyz|z|z|z]1
HI | HI zlzlz|zfzfez|z)z|fz|z
NOTE: P: Positive output
2:High Impedance
Vref Mode Seleciion(by SEL pin)
Connection| MODE Operation
VS§S INT Input Range is determined by Internal Vref Circuil.
0R MODE |Internal Vref voltages are supplied through VTOP
VDD (typ. 2V) and VBOT {typ. 1V).
VBOT EXT AD Conversion is performed based on External Vref.
OR MODE |Extecrnal Vref vollages arc fed through VTOP (lyp. 2V)
VTOP and VBOT (1yp. 1V).

Frequency Mode Selection(By SEL pin)

Connection| MODE Operation
¥$S OR 20MHz [20MHz Mode is selected
VBOT MODE [Fcmax is 20MHz
VDD 15MHz  |15MHz Mode is selected
OR MODE [Fcmax is 15MHz
VTOP Power consumption is lower than 20MHz mode
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[AK5482]

Package |
® 24pin VSOP (Unit: mm)
*¥7.81+0.15 1.25+0.2
24 13
IAOAAHAAAANT 2
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0 22*0. 0.65 0.15+0.05
Detail A &
o~
NHAAAAAAAAAAY S
5
o
Seating Plane j
NOTE: Dimension “%” does not include moid flash. ~ulle0~10°

B Package & Lead frame material
Package molding compound:  Epoxy

Lead frame material: Cu
Lead frame surface treatment: Solder plate
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Marking |

Bililili LG

AKM
AK5482
(O AAXXXB |
HHRAEAHERARE

AA: Lot#(alphabet)
XXXB: Date Code(X:numbers,B:alphabet)
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[AK5482]

System Design

INT MODE
| vToP (TYP. 2V)
| | 1
1uf
R 'VREFP  [TYP. I.BV]%
R uF
B
veow [ TYP. 1.5V )
WF
R § | .
VREFN [TYP. 1.25V]
/ : 1.
1uF
R e
[\ % % (AVSS)
[ | , vBOT d-
(TYP. 1V) IvF
BAND GAP ! 7
L !
EXT MODE viop
_ (TYP. 2V)
I
R YREFP  [VCOM +0.75Y]
R fuF
Voo [ (VTOP+VBOT)/2 ]
IWF
¢ 2 -
VREFN  (vCOM-C. 25Y]
. 1uF
R ? ;
(AVSS)
EG"W (TYP. 1V)
Rtotal= 4 % R =100 KQ(MIN.)
0160-E-04 -12 -

'97/11



IMPORTANT NOTICE

® These products and their specifications are subject to change without notice. Before
considering any use or application, consult the Asahi Kasei Microsystems Co., Ltd. (AKM)
sales office or authorized distributor concerning their current status.

® AKM assumes no liability for infringement of any patent, intellectual property, or other
right in the application or use of any information contained herein.

® Any export of these products, or devices or systems containing them, may require an
export license or other official approval under the law and regulations of the country of
export pertaining to customs and tariffs, currency exchange, or strategic materials.

® AKM products are neither intended nor authorized for use as critical components in any
safety, life support, or other hazard related device or system, and AKM assumes no
responsibility relating to any such use, except with the express written consent of the

Representative Director of AKM. As used here:

(@) A hazard related device or system is one designed or intended for life support or
maintenance of safety or for applications in medicine, aerospace, nuclear energy, or
other fields, in which its failure to function or perform may reasonably be expected to
result in loss of life or in significant injury or damage to person or property.

(b) A critical component is one whose failure to function or perform may reasonably be
expected to result, whether directly or indirectly, in the loss of the safety or
effectiveness of the device or system containing it, and which must therefore meet
very high standards of performance and reliability.

®|t is the responsibility of the buyer or distributor of an AKM product who distributes,
disposes of, or otherwise places the product with a third party to notify that party in
advance of the above content and conditions, and the buyer or distributor agrees to
assume any and all responsibility and liability for and hold AKM harmless from any and
all claims arising from the use of said product in the absence of such notification.




