HCT MICRO

( I8 Y B T

HCT8X18 #(EF
Tl i

Version: 1.0




HCT8X18 #i4s F it

)l 71 = i
B3, < 1 iii
Y 1
= 1
B 2 Y 1= - -2-
B O 4 -2-
N I (= -2-
B D03 0 LU - -3-
B € = (0 1 -3-
NIRRT Y e -4 -
T -9 -
A1 = 1 -14 -
BT =Y -14 -
N 23 s -17 -

PGl FL - L3 SR VP Al A9 [




HCT8X18 #i4s F it

B R FiER

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5
Figure 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10
Figure 1-11
Figure 1-12
Figure 1-13
Figure 1-14
Figure 1-15
Figure 1-16
Figure 1-17
Figure 1-18
Figure 1-19
Figure 1-20

Figure 1-21

00 £ 0 T 1=t -9-
LD\ P £ O o N -9-
LD 1 B =) 1 1 o N -9-
L0 £ =) o o -9-
AL T 60T [ -10-
B0 £ =) 4 o N -10-
Source and Sink Capability With G=1 .......cccvviniiiiniiiniici e -10-
Source and Sink Capability With G=2 ........coocvviiiviiiiiiiininnncn e -10-
I\ (o) R3¢ 1<) 0153 L A R0 3 (=10 1<) + U -10-
Output noise with internal VREF 0.1HZ~10HZ .......cccccoiviiiiiiiniininniinnninninninansssnssssnsssssssssessses -10-
Full scale settling time, RiSing €dge .......ccocvvvevvnriseniincniitcniitincss e -11-
Full scale settling time, Rising edge, small signal........c.ccecvvvirneriinisnnscnnenciincncneccecnecnaes -11-
Full scale settling time, Falling €dge .......cocveevveineiieiiicinniinniicnnnennessenesesnseesesesssessees -11-
Full scale settling time, Falling edge, small signal ..........cccevuerneriirniinscnnenisiniicnecncnececceesane -11-
1LSB step settling time, RiSINg €dge .....ccocvvuevviiriiiisiisnniiciticciicsnsesee e -11-
1LSB step settling time, Falling edge ........ccocvvverieiininiiiniiieiicnciecneene e sene -11-
Load Current change from -1mA t0 TIMA ......ccccuviivnitininiininiinieeiesssssssessssssssesssss -12-
Load Current change from ~1mA £0 IMA ......cccccivierieiniiniinieneniinienesest s ssssessssssans -12-
1kHz Sine wave output spectrum, 64KkHz sampling rate......c.cocevvenseisensnscssnnessnnensenensesenennes -12-
Internal reference VS tIMP ....cccciiiiiiiiniiiiniiiniiiiiiiiiiissnisssnsssnessssnsssssssssssssssssssssssssssssssssassssssssssss -12-
Internal Reference Long-Term stability(1000 Hours, 100 samples) .......covrvenserscssensecssensensessesenes -13-
Figure 2-1  HCTB018 i Bl B c.ueuceeeeeecececeeectss et s sss st sss s sss st sass s st s st ss s e sasassastassessasassassans -14-
........................................................................................................................... -16 -

Figure 2-1 HCT8118 % 5 5[ &

P T B B SR R A B




HCT8X18 #i4s F it

RIEFIR

B2 1oL BEBRBEIR cooevveecerereecereessss e ssss s s s s s RS R R R R R R R R e 00 -2-
R 12 THEBEIR oot s ReRaRsRs -2-
R 1-3  ESD/LatchUp BEBBTEHR oot sssssss s s s sassassssssssssssssases -3-
R 1-5 GPIO BT oo b -3-
B 1-8  BEIUEBEBHITR oot s s R -4-
Table 2-1  HCTBO18 FIJHIFE M. cvvuuuueerureerssenssssenssssesssssesssssesssssesssssesssssesssssesssssssssssssssssssssssesssssessssessasssssassssssssesssnees -14-

PGl FL - L3 SR VP Al A9 i




HCT8X18 #¥z T/t

g

HCT8X18 Jy SPI #2111 8 i ridiE . 16BIT mikifE DAC (& WE 2.5V Sppm/CIrzEdE Ry, BHA
12 1 2 fEHOTBORME B, XPRE 1.25V 2.5V 5V KRR A =

ES-% A

B T{ERRIEMR: 2.7~5.5V W SPI #1
W 8 jdEiH 16 1 KiE DAC > S FEFRAE 4 28 SPI 8 bit £z
»DNL: 1LSB Typ > W HF R 50M S
>INL: 2.5LSB Typ > FFE N CRC /50 R 4
»TUE: 0.1% Max LR H:
>ENARE: fl 1kHz 1ESZE R, > TAER: 3.1mA@S e 44
SFDR>80dB

0.33mA @i
B NE 2.5V kR >RIRASEE: 3.1uA
> fE &% 5ppm/C Typ m A

> WIEFEE: 0.05% Max

> ] PG B D S FH A A N ) 2 L

> HCT8118: TSSOP16
> HCT8018: WQFN16
W FAEIAEST: +/-10mA W TR -40~+125C
B OREACE

SR 1/20 10 245

> 5 F R Bl A
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1. HEEETRFR

1.1. KR SH

AN BRI TS HOR L R A, AR RSO0 R G AR R G R LA A . FRAER
SIE AR R, AU AT RUER TAERE .

£ 1-1 RBESEE

VDD-AVSS ZEN N -0.3 +6 \Y%
TS IR -50 +150 C
| TAERE -40 +125 C

1.2. THES%

£ 12 TEs¥E

VDD [ EPNEERY NS 2.7 5 5.5 \%
VIO v 10 B 1.7 5.5

VPOR AL 1.9 2 2.1 v

VLVD it FL I U PR 2.8 2.9 3 \Y

TA 1 Y ] -40 25 125 C

VREFIN VDD 2.7~3.3V, REFDIV=0 1.2 (VDD - \

0.2)/2
VDD 2.7~3.3V, REFDIV=1 2.4 VDD - 0.2 \%
VDD 3.3~5.5V, REFDIV=0 1.2 VDD/2 \
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VDD 3.3~5.5V, REFDIV=1 i} 2.4 VDD \Y%

1.3. ESD/LU 488

£ 1-3 ESD/Latch-Up HERE$RFR

ESD(HBM)

HBM %Y [ ESD 5 Hi, B [T

-4000

4000

Latch-Up

Latch-Up X (@85°C)

-200

200

mA

1.4. GPIO &%

£ 1-5GPI0 B¥E

VIH CPNERENET L 5V 4 5.5 \'
VIL PN EREE L 5V -0.3 1 \%
VT+ it s e AR AR vy R s R B 5V 2.72 2.92 3.17 \%
VT- it 2 e e v AR A R ) B 5V 3.15 2 2.17 \%
IIH i\ e TR AL 5V +1 uA
IIL B AR FRLP 9 LU 5V -1 uA
VOL K EBSF (@IOL B & 1) 5V 0.4 \'
VOH s HSF (@IOH Ak fh) 5V 4 \%
IOL i K P - @VOL (max) 5V 4.9 8.8 13.9 mA
I0H i = P FL Y @VOH (min) 5V 5.5 15.6 29.9 mA

A - BL SR LV T A
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15, B EEESH

xR 1-8 HAERSHR

BESH
Resolution 16 Bits
INL TA = 25°C +/-2.5 +/-5 LSB
DNL TA = 25°C +/-1 +/-2 LSB
TUE TA = 25°C +/-0.05 +/-0.12 %FSR
Offset error 0 0.8 1.6 mV
Zero-code error DAC code = zero scale 0.5 1 mV
Full-scale error +/-0.05 +/-0.1 %FSR
Gain error +/-0.05 +/-0.1 % FSR
V/°C
Offset error drift 2 hv/
V/°C
Zero-code error drift 2 hv/
Full-scal drift ppm of
ull-scale error dri 2 FSR/°C
. . ppm of
Gain error drift 2 FSR/°C
Gain = 2
0 2 *VREF \%
(BUFFGAIN = 1, REFDIV = 0)
Voltage range Gain=1
(BUFFGAIN = 0, REFDIV = 0 & 0 VREF \Y
BUFFGAIN =1, REFDIV =1)

TEC T WU SR SV A8 8L www.hctmicro.com -4-
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Gain =12
0 VREF/2 Y
(BUFFGAIN = 0, REFDIV = 1)
to GND or VDD  (unloaded) 0.002 \'
toGND or VDD (-5 mA <
Output voltage 0.2 \Y
IOUT < 5mA)
headroom
toGND or VDD (-10 mA <
0.4 \Y
IOUT <10 mA)
DAC code = full scale. Output
26 mA
shorted to GND
Short circuit current
DAC code = zero scale.
26 mA
Output shorted to VDD
DAC code = midscale
Load regulation 150 uV/mA
-10 mA <IOUT <10mA
Maximum capacitive RLOAD = oo 0 2 nF
load RLOAD = 2 kQ 0 10 nF
DAC code = midscale 0.15 Q
DC output impedance
DAC output at GND or VDD 25 Q
HES
Output voltage Y to 34 scale and % to %4
L scale settling time to +2 LSB, 1S
settling time 3
VDD =5.5V,VREFIN =
2.5V, Gain = 2, CLoad=2nF
\Y
Slew rate VDD =55V, VREFIN = 2.5 14 /s
ERS O T --- B SR BV AT AR L www.hctmicro.com -5-
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V, Gain = 2, CLoad=2nF

SFDR VDD =55V, VREFIN =25
80 dB

V, Gain =2

Power-up time DACx-PWDWN 1 to 0
transition. DAC code = full 1S
scale. VDD = 5.5V, VREFIN

=25V Gain=2

Power-up glitch DAC code = zero scale. VDD
mV

magnitude =55V, VREFIN =25V, 30

Gain = 2. CLOAD =50 pF

Output noise 0.1 Hz to 10 Hz, DAC code =
WVpp
midscale, VDD =55V, 16

VREFIN = 2.5V, Gain = 2

1 kHz, DAC code = midscale,
VDD = 5.5V, VREFIN =2.5V, 120 nV/\/Hz

Gain = 2

10 kHz, DAC code =midscale,
VDD = 5.5 V,VREFIN =2.5V, 115 nV/VHz

Gain = 2

Output noise density
1 kHz, DAC code = full scale,

VDD = 5.5V, VREFIN =2.5V, 85 nV/VHz

Gain=1

10 kHz, DAC code = full
scale, VDD = 5.5 V, VREFIN 78 nV/VHz

=2.5V,Gain=1

dB

ACPSRR DAC code = midscale, 87

T T WU SR EVF A Y 8L www.hctmicro.com -6-
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frequency = 60 Hz

LA - LB SR T B

V-
Code change glitch 1 LSB change s
2
impulse
. nV-s
Channel to Channel AC DAC code = midscale. Code
crosstalk 32 to full-scale swing on 0.2
adjacent channel
SR N\ He i R YR
Reference input current VREFIN =25V 21 hA
, kQ
Reference input
120
impedance
F
Reference input P
5
capacitance
PR R v R YR
Reference output TA = 25°C
2.4975 2.5 2.5025 \Y%
voltage
Reference output drift 4 10 ppm/°C
Reference output 0.1 Q
impedance
Reference output noise 0.1 Hz to 10 Hz 16 uVpp
Reference output noise 10 kHz, REFLOAD = 10 nF 180 nV/vVHz
density
Reference load current +10 mA
Reference load Source and sink 80 uV/mA
regulation
www.hctmicro.com -7-
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Reference line 20 uv/v
regulation
Reference output drift TA = 25°C, 1000 hours 50 ppm
over time
Reference thermal First cycle 100
m
hysteresis . PP
Additional cycle 30
Thk
Active mode. Internal
VDD supply current reference enabled. Gain = 1.
3.23 mA
DAC code = full scale.
Outputs unloaded. SPI static
Active mode. Internal
reference disabled. Gain = 1.
3.1 mA
DAC code = full scale.
Outputs unloaded. SPI static
Power-down 1.8 HA
VIO supply current 2 HA
ERS O T --- B SR BV AT AR L www.hctmicro.com -8-
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1.6. WREHE

MRS
Wk, AVDD=5V, 25 %K, ToHHiEp B, RN 2.5V RHEHE, GAIN=1.
F A IR N AZ RS 7 PN, B B2 75 FE v B 5 6 48 e Y0 Bk AR 1) 98 ) s N R s s 1]

2.00 2.00
1.00 - —— 1 1.00
z E
1.00 | -1.00 {
2.00 2.00
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-3.00 — 300 Code
Figure 1-1 INL Vs Code Figure 1-2 DNL Vs Code
# 4__##
i
0.8 / 5
‘E‘ —_—
3 06 ] 15
= =
z z
0.4 1
C ol
-50 0 50 100 150 -50 0 50 100 150
BET) BET)
Figure 1-3 DNL Vs Temp Figure 1-4 INL Vs Temp
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Figure 1-7 Source and Sink Capability with G=1
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Figure 1-11 Full scale settling time, Rising edge
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Figure 1-13 Full scale settling time, Falling edge
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Figure 1-15 1LSB step settling time, Rising edge
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Figure 1-12  Full scale settling time, Rising edge, small signal
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Figure 1-14
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Figure 1-16  1LSB step settling time, Falling edge
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Figure 1-20 Internal reference VS temp
Figure 1-19 1kHz Sine wave output spectrum, 64kHz

sampling rate
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Figure 1-21 Internal Reference Long-Term stability(1000 Hours, 100 samples)
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2. 5 Jl e e

2.1. B]fIE X

M N

[ | VIO

AN ] o/
=Ml

REFIN/OUT [_1_] [2 | csN
ouTo |2 ] [11] our7
ouTt |3 ] [0 | outé
out2 [ 4 | HCT8018 [ | ours

ouT3 | 5 ]
GND [ 6 |
voD | 7|
out1 | 8 |

Figure 2-1 HCT8018 it {5 &

Table 2-1 HCT8018 5| i X

El) B XA R
1 REFIN/REFOUT N | FEAEDES N A
2 ouTo i DACO %t
3 ouT1 i DAC1 it
4 ouT2 i DAC2 it
5 ouT3 i DAC3 #ith
6 GND Hh SR
7 VDD FLE AEEALLES 43 LR
8 ouT4 ikl DACA4 it
9 ouTs iy DACS %t
10 ouT6 iy DACS6 fai i
11 ouT?7 it DAC7 i

ERS O T --- B SR BV AT AR L www.hctmicro.com -14-
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12 CSN LTTPN SPI iR, fRHSFA AL

13 SCLK PN SPI I AN

14 DIN PN SPI HEim N

15 SDO/ALARM i SPI # s, FAMRH 10 Kohm FFifLpH
16 VIO M B B4 WY
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Lbac N [ | [ 6 ] scLk
oy [ ] [ 5 ] p1v/spo
v [ [ 12 ] 6w
outo (2] [ 5] oUT?
outt [5] HCT 12 ] oute
our2 [e | 8118 [ 1] ours
outs [ 7| [ 10 ] oum1
REFTN/OUT [8_| [ 9 | CLR N

Figure 2-1 HCT8118 & A 5[ W&

Ei)::] B i) R
DAC Hagife4s, Htf5 5l 1=>0, PrA B9 sync mode [ DAC lIEHIE 2 37 B
1 LDAC_N LTTPN i
2 CSN i\ SPI PN, ARHTA R
3 VDD 2 O HLIE
4 ouTo ikl DACO fith
5 ouT1 g DAC1 it
6 ouT2 R DAC2 % tht
7 ouUT3 it DAC3 ffit}
8 REFIN/REFOUT BN | AR, SN LuF SRR A
9 CLR_N LIPN DAC #i & frdzl, ZbfE5h 0=>1, DACEUIRKSELL
10 ouT4 v DAC4 %t
11 ouTs v DACS fith
12 ouT6 it DACS ffi
13 ouT?7 ikl DACT7 firth
14 GND Hh 5 FrHh
15 DIN/SDO IPN SPI HHEH AN /i
16 SCLK i\ SPI E BRI
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2.2. HER

HCT8118: TSSOP16

D
| i ! MILLIMETER
& SYMBOL
g & [ i - MIN | NOM | MaX
M:HIU:U: ! *;:_d: L I ) A B I
) T e3 T At |oos| _ [oas
I .J | 13 :
= ' o A2 090 | 1.00 | 105
: A3 0.30 | 044 | 0.49
y b 020 | _ | oo2s
i)

H H H H H H H H bl b1 0.19 | 022 | 0.25
¢ 0.13 0.17

.—-"}f%///," e o |02 |03 014
S rl it s e b D 490 | 500 | 5.10

BASE METAL [}/

—— 4 E 620 | 640 | 6.60
= — il WITH PLATING El 430 | 440 | 450
e 0.65B8C

SECTION B-B

I 0.45 | 0.60 ‘ 0.75
- o LI 1.00BSC
| | [l

0 e|_]s“
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