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NIM: 1713351005 | 2021

Windy Safitri Pemanfaatan limbah cair tahu sebagai pupuk
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Faksimile (0721) 476362 Website: www.dpmptsp.bandarlampungkota.go.id
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SURAT KETERANGAN PENELITIAN $SKP)
Nomor :1871/070/00291/SKP/III.16/IV/202

Berdasarkan Peraturan Menteri Dalam Negeri Republik Indonesia Nomor 03 Tahun 2018 tentang Penerbitan
Surat Keterangan Penelitian dan Rekomendasi dari Kepala Badan Kesatuan Bangsa Dan Politik Kota Bandar
Lampung Nomor 070/042/1V.05/2021 Tanggal 19 APRIL 2021, yang bertandatangan dibawah ini Kepala Dinas
Penanaman Modal dan Pelayanan Terpadu Satu Pintu Kota Bandar Lampung memberikan Surat Keterangan
Penelitian (SKP) kepada :

1
2.

10.
1.

Nama : SHINTA WIDYAWATI

Alamat - JL. HI. AGUS SALIM GG. AMAL 003/000 KEL./DESA KELAPA TIGA KEC.
TANJUNG KARANG PUSAT KAB/KOTA KOTA BANDAR LAMPUNG PROV.

Judul Penelitian : PROTOTYPE SISTEM MONITORING KAREON MONOKSIDA (CO) DAN

DEBU BERBASIS ( INTERNET OF THINGS ) loT

Tujuan Penelitian 1 UNTUK MEMBUAT RANCANG BANGUN ALAT DETEKSI KADAR CO DAN
DEBU BERBASIS loT

Lokasi Penelitian : PADA DINAS LINGKUNGAN HIDUP KOTA BANDAR LAMPUNG
Tanggal dan/atau lamanya : 12 APRIL 2021

penelitian

Bidang Penelitian : SANITASI LINGKUNGAN

Status Penelitian T

Nama Penanggung Jawab : WARIJIDIN ALIYANTO, SKM., M. Kes.

atau Koordinator

Anggota Penelitian : SHINTA WIDYAWATI

Nama Badan Hukum, : POLITEKNIK KESEHATAN TANJUNGKARANG

Lembaga dan Organisasi

Dengan Ketentuan sebagai berikut :

1

Tembusan :

Pelaksanaan Penelitian tidak disalahgunakan untuk tujuan tertentu yang dapat mengganggu stabilitas
pemerintah.

Setelah Penelitian selesai, agar menyerahkan hasilnya kepada Badan Kesatuan Bangsa Dan Politik
(BAKESBANGPOL) Kota Bandar Lampung.

Surat Keterangan Penelitian ini berlaku selama 1 (satu) tahun sejak tanggal ditetapkan.

Ditetapkan di : Bandarlampung
pada tanggal 1 22 April 2021

Kepala Dinas,

AL I

i 3 \ /
\' | 4 Drs. A. Fachruddin, M.M.
- W NIP 19670205 198712 1 002
1. BAKESBANGPOL Kota S, '
25 Bapeda Kota Bandar Lampung 0%
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Data Monitoring AQMS
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Hasil Pengujian Akurasi Sensor Debu PM2,5

Jum'at, 11 Juni 2021
Waktu Data Data AQMS % Perbedaan
09.00 18,875 19 -0,66
09.30 20,375 20 1,88
10.00 37,75 39 -3,21
10.30 25,625 24 6,77
11.00 26,5 26 1,92
11.30 28,75 28 2,68
12.00 34,5 32 7,81
12.30 24,75 25 -1,00
13.00 16,25 16 1,56
13.30 18,75 19 -1,32
14.00 13,75 13 5,77
14.30 11,25 11 2,27
Rata-Rata | 23,09 22,67 2,04
Sabtu, 12 Juni 2021
Waktu Data Data AQMS % Perbedaan
09.00 9,50 9 5,56
09.30 11,75 12 -2,08
10.00 15,00 14 7,14
10.30 25,38 25 1,50
11.00 32,38 33 -1,89
11.30 37,63 39 -3,53
12.00 39,63 40 -0,94
12.30 46,38 47 -1,33
13.00 32,50 33 -1,52
13.30 29,88 31 -3,63
14.00 26,75 26 2,88
14.30 18,75 21 -10,71
Rata-Rata | 27,13 27,50 -0,71
Minggu, 13 Juni 2021
Waktu Data Data AQMS % Perbedaan
09.00 16,50 16 3,13
09.30 13,63 15 -9,17
10.00 18,13 19 -4,61
10.30 18,75 19 -1,32
11.00 18,63 19 -1,97
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11.30 21,13 22 -3,98
12.00 19,75 19 3,95
12.30 20,38 22 -7,39
13.00 16,25 17 -4,41
13.30 14,88 14 6,25
14.00 15,25 16 -4,69
14.30 14,75 14 5,36

Rata-rata | 17,33 17,67 -1,57

Hasil Pengujian Akurasi Sensor Karbon Monoksida (CO)
Jum'at, 11 Juni 2021

Waktu Data Data AQMS % Perbedaan
09.00 190,25 1042 -81,74
09.30 167,75 644 -73,95
10.00 182 501 -63,67
10.30 179 108 65,74
11.00 192,875 78 147,28
11.30 179,25 146 22,77
12.00 197 166 18,67
12.30 202,625 140 44,73
13.00 189,125 41 361,28
13.30 187,25 25 649,00
14.00 187,625 14 1240,18
14.30 186,7955 1 18579,55

Rata-Rata 186,80 242,17 1742,49
Sabtu, 12 Juni 2021

Waktu Data Data AQMS % Perbedaan
09.00 182,00 20 810,00
09.30 192,25 5 3745,00
10.00 183,25 3 6008,33
10.30 192,88 5 3757,50
11.00 198,75 12 1556,25
11.30 190,25 20 851,25
12.00 184,75 22 739,77
12.30 194,50 19 923,68
13.00 192,88 25 671,50
13.30 198,75 25 695,00
14.00 204,25 29 604,31
14.30 192,23 24 700,95

Rata-Rata | 192,23 17,42 1755,30




Minggu, 13 Juni 2021
Waktu Data Data AQMS % Perbedaan
09.00 192,25 412 -53,34
09.30 199,38 282 -29,30
10.00 191,63 181 5,87
10.30 182,25 127 43,50
11.00 198,88 131 51,81
11.30 200,13 226 -11,45
12.00 198,38 171 16,01
12.30 201,50 170 18,53
13.00 199,88 108 85,07
13.30 204,00 45 353,33
14.00 196,38 22 792,61
14.30 196,78 27 628,83
Rata-rata | 196,78 158,50 158,46
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32diPCBIC

jumper

Proses menolder mikrokontroler ESP

Proses menyolder LCD dengan kabel

Proses menyolder LCD dengan kabel
jumper




Proses menyatukan semua komponen
ke dalam kotak hitam

Proses menyatukan semua komponen

ke dalam kotak hitam

— s

Semua omponep sudah terpasang

¢

]

Proses dokumentasir éllat dan bahan

Proses pengujian akurasi alat

H. Lampiran 8
SOP
Menyalakan Mesin:

Prototype

Letakkan mesin pada tempat yang ingin di cek kadar udaranya dengan

1.
syarat mesin tidak basah atau terendam air.
2. Posisikan tombol power ke posisi “ON”".
3. Tunggu beberapa saat hingga proses ‘starting’ selesai.
4. Kadar CO dan PM2,5 tertera di layar

Pengaturan Waktu Sampling dan Data Longger

1.
Tekan tombol “A”.

2
3. Tekan tombol D/enter
4

Hidupkan mesin sesuai protocol no.1 sampai no.3

Kemudian pilih menu no.1 dengan menekan tombol “1”.




5. Kemudian masukkan nilai waktu dengan mengetikkan 4 angka (tertampil di
layar, hitungan waktu dalam detik), contoh jika waktu sampling dan data
loger ingin disave setiap 5 menit maka masukkan nilai ‘0300”)

6. Lalu tekan tombol D/enter
(data akan di save setiap 300 detik atau 5 menit dengan jumlah rata-rata
dari sampel per 10 detik).

I. Lampiran 9
Hasil Uji Spss
Group Statistics
GRUPING N Mean Std. Deviation | Std. Error Mean
PM2.5  Prototype 36 22,51903 8,996450 1,499408
AQMS 36 22,61111 9,150419 1,525070
Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
PM2.5 Equal variances assumed ,006 ,939 -,043 70
Equal variances not
assumed -,043 69,980
Independent Samples Test
t-test for Equality of Means
95%
Confidence

Interval of the

Mean Std. Error Difference
Sig. (2-tailed) Difference Difference Lower
PM2.5 Equal variances assumed 966 -092083 2 138706 4357598
Equal variances not
,966 -,092083 2,138706 -4,357619

assumed




Independent Samples Test

t-test for Equality of Means

95% Confidence Interval of

the Difference

Upper
PM2.5 Equal variances assumed 4173431
Equal variances not assumed 4,173453
Group Statistics
Std. Error
GRUPING1 Mean Std. Deviation Mean
CO Prototype 36| 191,936819 8,2145933 1,3690989
AQMS 36| 139,361111| 212,8045586 35,4674264
Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
cO Equal variances assumed 21,720 ,000 1,481 70
Equal variances not
1,481 35,104
assumed
Independent Samples Test
t-test for Equality of Means
95%
Confidence

Interval of the

Mean Std. Error Difference
Sig. (2-tailed) Difference Difference Lower
€O Equal variances assumed 143| 525757083 35,4938413| -18,2145260




Equal variances not

assumed

,147

52,5757083

35,4938413

-19,4729676

Independent Samples Test

t-test for Equality of Means

95% Confidence Interval of

the Difference

Upper

(6{0)

Equal variances assumed

Equal variances not assumed

123,3659426

124,6243842
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Datasheet Mikrokontroler ESP 32

Advanced Peripheral Interfaces

34 x programmable GPIOs

 12-bit SAR ADC up to 18
channels

« 2 x 8-bit DAC

+ 10 x touch sensors

* 4xSPI

o 2XxI2S

o 2X12C

3 x UART

1 host (SD/eMMC/SDIO)

Blok Diagram

Embedded Flash

1 slave (SDIO/SPI)

« Ethernet MAC interface with
dedicated DMA and IEEE 1588
support

« CAN 2.0

* IR (TX/RX)

« Motor PWM

* LED PWM up to 16 channels

« Hall sensor

Blu?':?(uth Bluetooth RF_
f baseband _ receive
SPI controller e
Clock ~§ 5§
12C generator K% =
128 . Wi-Fi RF
Wi-Fi MAC
baseband transmit
SDIO P
UART
Cryptographic hardware
TWAIB Gore and memory acceleration
ETH 2 (or 1) x Xtensa® 32-
bit LX6 Microprocessors SHA RSA
RMT — (LA N bl
PWM ROM SRAM AES RNG
Touch sensor
RTC
DAC
ADC PMU ULP Recovery
coprocessor memory
Timers

Figure 1: Functional Block Diagram

Pin Layout
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Figure 2: ESP32 Pin Layout (QFN 6*6, Top View)
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Figure 3: ESP32 Pin Layout (QFN 5*5, Top View)

Pin Description

Table 1: Pin Description

Name | No. | Type | Function
Analog
VDDA 1 P | Analog power supply 2.3V~ 3.6V)
LMA_IM 2 "D | RFinput and output
VDD3FP3 3 P | Analog power supply (2.3~ 3.6V)
VOD3R3 4 P Analog power supply 2.3V~ 3.8V)
VDDEP3_RTC
SENSOR_VP 5 I GPIO36, ADC1_CHO, RTC_GRIOD
SEMSOR_CAPP | 6 I GPIO37, ADC1_CH1, RTC_GPICH
SENSOR_CAPN | 7 I GPIO38, ADC1_CHZ2, RTC_GRIO2
SENSOR_ VN 8 I GPI039, ADC1_CH3, RTC_GPIO3
High: On; enables the chip
CHIP_PU 9 Low: Off, the chip powers off
Mote: Do not leave the CHIP_PU pin fioating.
VDET_1 10 I GPIO34, ADC1_CHE, RTC_GPIOd
VDET_2 11 I GPIO35, ADC1_CH7, RTC_GRIOS
32K_¥P 12 | VO | GPIO32, ADCA_CH4, RTC_GPICS, TOUCHS, 32K_¥P {32758 kHz crystal ozcillator input)
32K_KN 13 | VO | GPIO33, ADCA_CHS5, RTC_GPIC8, TOUGCHS, 32K_¥N (32.768 kHz crystal oscillator output)
GPID25 14 | VO | GPIO25, ADGC2_CH3, RTC_GPICE, DAC 1, EMAC_RXDO
GPIC26 16 | VO | GPIO26, ADGC2_CHS, RTC_GPICT7, DAS 2, EMAC_RXD1
GPID27 16 | VO | GPIOZ27, ADGC2_CHY, RTC_GPICA7, TOUCHT, EMAC R OV
MTMS 17 | VO | GRIO14, ADG2_CHB, RTC_GPIC1E, TOUCHS, EMAC TXD2, HSPICLK, HS2_CLK, SD_CLK, MTMS
MTDI 18 | VO | GRIO12, ADCZ2_CHS5, RTC_GPIC1E, TOUCHS, EMAC TXD3, HSPIZ, H52_DATAZ, SD_DATAZ, MTDI
VOD3P3_RTC | 19 [ P | Input power supply for RTG 10 23V ~ 36V)
WTCH 20 | WO | GRIOA3, ADGCZ_CH4, RTC_GPIC14, TOUCH4, EMAC_RX_ER, HSPID, H52_DATA3, SD_DATA3, MTCK
MTDO 21 | VO | GPIOA5, ADC2_CH3, RTC_GPIO13, TOUCH3,  EMAC RXD3, HSPICSO, HS2 CMD, SD.CMD,  MTDO




Mamg Mo, Type | Function
GRICZ 22 | VO | GPIDZ, ADC2_CH2, RTC_GFIOHZ, TCUCHZ, H3PIWE, ~ HSZ_DATAD, SO_DATAD
GPRICT 3 | VO | GFIDD, ADCZ2_CHi, RTC_GPIOi1, TCUCH1, EMAC_TX_CLE, CLK_CUT1,
GRIC4 24 | VD | GRID4, ADC2_CHD, RTC_GRICA0, TOUCHO, EMAC T¥_ER, HSPIHD, H52_DATA1, SO_DATA4
VDD _SDIO
GPIC1B 25 | VD | GPID18, HE1_DATA4, U28XD, EMAC_CLK_CUT
VoD SDIO 28 = Output power supply: 1.8V or the same woltage as WVDD3P3_RTC
GPIC1T 27 | VO | GPID1T, HE1_DATAE, U2TXD, EMAC_CLK_CUT_180
SO_DATA_Z g | VO | GFIDB, H31_DATAZ, U1{RXD, S0_DATAZ, SPIHD
SO_DATA_S 28 | VO | GPID10, HS1_DATAZ, UMTHD, S0_DATAZ, SPIWF
S0_CMD 30 | VO | GRIO14, HE1_CMD, UARTS, S0_CMD, SRICS0
50_CLK 3 VO | GPIOB, HE1_CLK, U1CTS, 50 _CLK, SPICLK
SO DATA O 32 | VD | GPIDT, HE1_DATAD, U2ETS, S0_DATAD, SRIC
S0_DATA A 33 | VO | GPIDE, HE1_DATA1, U2CTE, S0_DATA1, SRID
VDID3P3_CPU
GRICS 34 | VO | GRPIOE, HS1_DATAE, W3PICSD, EMAZ_RX_CLK
GRIC18 36 | VD | GRIO1B, HS1_DATAT, WSPICLK
GRIC23 36 | VD | GRIDZ3, HS1_STROEE, VSRID
VOD2EP3_CPU a7 P Input power supply for CPU IO (1.8 W ~ 38 VW)
GPRIC1S 35 | VO | GPID1B, UOCTS, VEPIS, EMAZ_TXDO
GRIC22 3 VO | GPIDZ2, UORTS, VEPIWE, EMAC_TXA
UORXD 40 | VO | GPID3, UORXD, LK _OUTZ2
UOT#D 41 VO | GFID1,  UOTXD, CLE_OUTI, EMAC_RXD2
GPRIC21 42 | VD | GRIOH, VEPIHD, EMAC_TX_EN
Analog
VDDA 43 P | Analog power supply 2.3V ~ 3.6V}
HTAL_N 44 o] Extornal crystal output
HTAL P 45 | Extarnal crystal input
VDDA 46 P | Analog power supply 23V ~ 36V}
CAPZ 47 | Connects to & 3.3 nF (10%) capacitor and 20 k rasistor in paralisl to CAP1
MNamg No.  Type | Functicn
CAP 43 | Connects to & 10 nF saries capacitor to ground
GND 48 P Ground

Power Scheme

WDDaP2_RTC WDD2PE_CPU

_/
WDO_SDHD
1AVHBY :
1
1
i
;
! f=aa] ATC cPuU
1
H Demain Demain Damain
i
i
1
1
i
1
|
i
1

Figure 4: ESP32 Power Schama
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Figure 5: ESP32 Power-up and Reset Timing

Table 2: Description of ESP32 Power-up and Reset Timing Parameters

Parameters Description Min. Unit
; Time between the 3.3 V rails being brought up and CHIP_PU being 50
'S
0 activated K
; Duration of CHIP_PU signal level < Vi1 nrst (refer to its value in 50
L T 'S
! Table 13 DC Characteristics) to reset the chip K
Table 3: Strapping Pins
Voltage of Internal LDO (VDD_SDIC)
Pin Default 3.3V 1.8V
MTDI Pull-down 0 1
Booting Mode
Pin Default SPI Boot Download Boot
GPRIOO Pull-up 1 0
GPIO2 | Pull-down Don't-care 0
Enabling/Disabling Debugging Log Print aver UOTXD During Booting
Pin Default UOTXD Active UOTXD Silent
MTDO Pull-up 1 0
Timing of SDIO Slave
FE Sampling | FE Sampling | RE Sampling RE Sampling
Pin Default FE Qutput RE Output FE Output RE Output
MTDO Pull-up o] o] 1 1
GPRIOS Pull-up Q 1 0 1
Table 4: Power Consumption by Power Modes
Power mode Description Power consumption
Wi-Fi Tx packet Pl for t
Active (RF working) Wi-FIYBT Tx packet T ZTSE_)] ;efer ; tail
Wi-Fi/BT Rx and listening avie I for aetals.
540 Mz * D_ual—core chip_(s} 30 mA ~ 68 mA
Single-core chip(s) | N/A
The CPU i ¥ Dual- hi 27 mA ~ 44 mA
Modem-sleep © © 160 MHz u core e |g{s}
powered on. Single-core chip(s) 27 mA ~ 34 mA
Power mode Description Power consumption
Dual- hi 20 mA ~ 31 mA
Normal speed: 80 MHz U core e |p_(s}
Single-core chip(s) 20 mA ~ 25 mA
Light-sleep - 0.8 mA
The ULP co-processor is powered on. 150 pA
Deep-sleep ULP sensor-monitored pattern 100 A @1% duty
RTC timer + RTC memory 10 pA
Hibernation RTC timer only 5 pA
Power off CHIP_PU 1s set to low level, the chip i1s powered off. 1 pA




Electrical Characteristics

Table 5: Absolute Maximum Ratings

Symbol Parameter Min | Max | Unit
VDDA, VDD3P3, VDD3P3_RTC, | Voltage applied to power supply pins per 0.3 36|V
VDD3P3_CPU, VDD_SDIO power dormain ' '
lowtput Cumulative 10 output current - | 1200 | mA
Tatore Storage temperature -40 150 | °C
Table 6: Recommended Operating Conditions
Symbol Parameter Min @ Typ  Max Unit
VDDA, VDDSPS_RTC,”O*; \iDDSPS, Voltage applied t_o power supply pins 033073 | 33| 36|V
WVDD_SDIO (3.3 V mode)™*= per power domain
VDD3P3_CPU Voltage applied to power supply pin 18|33 36|V
oD Current delivered by external power 06 ) A
supply
Troe4 Operating temperature -40 - | 125 | °C
Table 7: DC Characteristics (3.3 V, 25 °C)
Symbol Parameter Min | Typ Max Unit
Cin Pin capacitance - 2 - | pF
Vrg High-level input voltage 0.75xVDD* - | VDD*+0.3 |V
Vi Low-level input voltage -0.3 - | 0.25xVDD |V
Irg High-level input current - - 50 | nA
lrz. Low-level input current - - 50 | nA
Voo High-level output voltage 0.8xVDD* - -V
Vor Low-level output voltage - - | 0.1xvDD' |V
) VDD3P3_CPU
High-level source current o, - | 40 - | mA
VDD =33V, power domain 1+
T VDD3P3_RTC
IOH VOH »>=2.64V, ) - 40 - | mA
. power domain 1+ 2
output dnve strength set
. VDD_SDIO power
to the measamurm) ; -| 20 - | mA
domain 1- 8
Low-level sink current
loz (VDD! = 3.3V, Vor =0.405V, -| 28 - | mA
output dnve strength set to the maximum)
Rprr Resistance of internal pull-up resistor - | 45 - | kO
Rep Resistance of internal pull-down resistor - 45 - | kO
Low-level input voltage of CHIP_PU
VrL_nRST ] - - 06 |V
to power off the chip
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Datasheet Sensor MQ-7

Spesification
a. Standard work condition

Technical
Symbol | Parameter name condition Remark
Ve circuit voltage 5V+0.1 Ac or Dc
Heating voltage
Vu (H) | (high) 5Vv+0.1 Ac or Dc
Heating voltage
VH(L) | (low) 1.4V+0.1 Ac or Dc
RL Load resistance Can adjust
RH Heating resistance 33Q+5% Room temperature
TH(H) Heating time (high) 60+1 seconds
THU) Heating time (low) 90+1 seconds
Heating
PH consumption About 350mwW

a. Environment conditions

Symbol | Parameters Technical conditions Remark
Tao Using temperature | -20°C-50°C
Tas Storage temperature | -20°C-50°C Advice using scope
RH Relative humidity Less than 95%RH
Oxygen
02 concentration 21%(stand condition) Minimum value is over 2%

can

characteristic

the oxygen concentration

affect the sensitivity

b. Sensitivity characteristic

symbol Parameters Technical parameters | Remark
Rs Surface resistance In 100ppm
Carbon
Of sensitive body 2-20k Monoxide
Rs
(300ppm)/Rs(100
a(300/100ppm) Concentration slope rate Less than 0.5 ppm)
5%

Standard working

Temperature -20°C+2°C

relative humidity 65%+ RL:10KQ*5%

condition

Ve:5V+0.1V VH:5V+0.1V VH:1.4V+0.1V

Preheat time

No less than 48 hours

Detecting range:

20ppm- 2000ppm carbon monoxide
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Datasheet GP2Y1010AUQF

Internal Scematic
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adjustment] . case
Outline Dimensions
{Unit : mm})
(2.8)
] =
&
. . =
o
‘,ﬂi Dust thraugh hole
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@ 5-GND
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Absolute Maximum Ratings

(Ta25C)
Parameter Symbol Rating Unit
Supply voltage Vcc -0.3t0 7 \%
L Input terminal voltage Viep - 03toVcc | V
Operating temperature Topr -10to 65 C
Soldering temperature Tsol -20t0 80 C
*1 Open drain drive input
Electro-optical characteristics
(T==25°C, Vcc=5V)
Parameter Symbol Conditions MIN. | TYP. | MAX Unit
Sensitivity 4 R 0.35 0.5 0.65 | V/0lmg'm’)
Output voltage at no dust | Vo 2 0 0.9 15 |V
Output voltage range Vou TR =4 T2 3 4 - — v
LED terminal current Irgp | *?LED terminal voltage = 0 - 10 20 mA
Consumption current I IRy =x - 11 20 mA
*] Senzitivity iz spacifisd by the amount of cutput voltazs chanze when dust density chanzss by 0.1 mzims.
And the dust density for detection is a vabue of the density of cigaratte (WMILD SEVENE) amoke measurad
by the digital dust monitor (P-51L2: mamifachired by SHIBATA BCIENTIFIC TECHMOLOGY LTD.).
+2 Input condition i shown in Fig. 1
*3 Ot zampling timing iz shoam in Fig. 2
Recommended Input Condition For LED Terminal
Parameter Symbol Value Unit
Pulse Cycle T 10 1 ms
Pulse Width Pw 0.32 0.02 ms
Operating Supply voltage Vce 5 05 Vv
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Datasheet LCD

Mechanical Specification
Overall Size 84.0*44.0 Module H2/H1
View Area 61.0*15.8 W/OB/L 5.1/9.7
Dot Sie 0.56*0.66 EL B/L 5.1/9.7
Dot Pitch 0.60*0.70 LED B/L 9.4/14.0
Bsolute Maximum Rating
Item Simbol | Conditions | Min Max. Unit
Power Supply Voltage | Vdd-Vss - 0 7 \Y
LCD Driving Supply | Vdd-Vee - 0 13 \Y
Voltage
Input Voltage Vin - -0.3 | vdd+0.3 \Y
Operating Temperature Topr Nor. 0 50 °C
Storage Temperature Tstg Nor. -20 +70 °C
Electrical Characteristics (Vdd = +%V, Ta =25°C)
Item Symbol | Conditions | Min | Typ | Max | UM
Logic Supply Voltage vdd - 4.5 5 5 v
*H* Input Voltage VH - 2.2 - - v
*_* Input Voltage A - - - 0.6 v
*H* Output Voltage VoH - 2.4 - - v
*_* Qutput Voltage VoL - - - 0.4 v
Supplyurrent C Idd - 2 - - mA
LCD Driving Voltage Vico Vdd-Vo 4.3 - 4.8 v
Pin Assignment
Pin | Symbol Function Pin | Symbol Function
no no
1 V/ss Power supply (GND) 9 DB2 Data bus line
2 Vdd Power supply (+5V) 10 DB3 Data bus line
3 Vo Contrast Adjust 11 DB4 Data bus line
4 Rs Registe select signal 12 DB5 Data bus line
5 R/W | Data read/write 13 DB6 Data bus line
6 E Enable signal 14 DB7 Data bus line
7 DBO | Data bus line 15 A Power supply for LED
B/L (+)
8 DB1 Data bus line 16 K Power supply for LED
B/L (-)




Electrical Characteristics Vdd = 5V+5%

Vss = 0V
Item Symbol Condition Mi:.m"d:y':.m'";qx' Unit | Applicable
Power voltage Vdd 4.5 5.00 5.5 \% Vdd
Input H- level voltage VIH 2.9 —_ Vdd \% RS,R/W,E
Input L - level voltage ViL -03 - 0.6 % bBO~DB7
Output H - level voltage VoH —_lon=0.205mA 2.4 — — \
Output L - level voltage VoL oL =1.2mA — — | o4 | v DRobeT
VO leakage current I Vin = 0~Vdd -1 — 10 | HA ESB'()Ri“_}’)'BE?
Supply current Idd Vdd =5V 2 — — mA Vdd
LCD operating voltage VLico Vdd—Vo0 3.0 = 11.0 v Vo
Timing Characteristics
---------- Vdd = 5V+5%
Vss = OV
Item Symbol Min. Max. Unit
Enable cycletime Teyee 500 — ns
Enable pulse width ‘ "High" level PweH 220 — ns
Enablerise/fall time Ter, Ter — 25 ns
Set-up time ‘ RS,RKW,E Tas 40 = ns
Addresshold time TAH 10 — ns
Data set-up time TosH 60 — ns
Datadelay time Tobr 60 120 ns
Data hold time (writing) TH 10 = ns
Datahold time (reading) ToHR 20 — ns
Clock oscillating frequency Tosc 270(Typr) KHz
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Datasheet Keypad
Typical Application
Kaypad or
.---I;-:‘:}z“ﬁ Djlr | Upmviax {HGEI LEDs
[ o e |
P ny |
Ceur | II ]
2yF L Iy I
. | h I
I h |
I h) I
[ :I I
. I -
TR Y YWY Y Y =R
LN =1 Bt B A1 A2 A3
Input : o |
2IV-BSY = VN AAT1235
CiN —— |_ R3
2.2pF f‘I‘\ IN EMN/SET RSET GND AGND 12,1k
= zz.aErL é 'l'
AS2Cwire Control o=

Pin Description

Pin# | Symbol | Function

1 VIN Input supply for the converter. Connect a 2.2uF or larger ceramic capacitor from VIN to
GND.

2 ov Boost output over voltage detect pin. Use resistor divider to set the circuit's external over-
voltage protection. See Applications Information for details.

3 EN/SET | AS*Cwire control or enable pin.

4 B1 Backlight current sink 1. Connect the cathode of the last LED in the string to B1.

5 B2 Backlight current sink 2. Connect the cathode of the last LED in the string to B2.

6 RSET LED current set resistor. A 22 6kQ resistor from RSET to AGND sets the maximum LED cur-
rent in A1-A3 and B1-B2 to 20mA.

T IN Input bias supply for the internal circuitry. Connect IN to VIN directly at the AAT1235.

a8 GND Ground for the boost converter. Connect GND to AGND at a single point as close to the
AAT 1235 as practical.

9 SwW Boost converter switching node. A 2.2uH inductor, connected between SW and LIN, sets the
boost converter's switching frequency.

10, 11 NIC Mot connected.

12 AGND Ground pin. Connect AGND to GND at a single point as close to the AAT1235 as practical.

13 A3 Auxiliary current sink 3. Connect the cathode of the last LED in the string to A3.

14 A2 Auxiliary current sink 2. Connect the cathode of the last LED in the string to A2.

15 Al Auxiliary current sink 1. Connect the cathode of the last LED in the string to A1.

16 LIN Switched power input. Connect LIN to the external power inductor

EFP Exposed paddle (bottom) Connected internally to SW. Connect to SW or leave floating.




Pin Configuration

TDFN34-16

(Top View)
VIN [0 77777 6 LIN
Qv [ | ag A1
EN/SET = | | 0f A2
B1 [@ | | 63 A3

B2 = | | B3]

RSET o | . 6 NI/C
IN [ | g N/C
GND [ ' ) @ SW

Absolute Maximum Ratings'’

Ta = 25°C unless otherwise noted.

AGND

Symbol Description Value Units
VIN, IN Input Voltage -0.3t06.0 A\
SW Switching Node 28 A\
EN/SET, Bx, Ax, : .
RSET. OV, LIN Maximum Rating Vi +0.3 A%
Ty Storage Temperature Range -65 to 150 °C
T, Operating Temperature Range -40 to 150 °C
TiEaD Maximum Soldering Temperature (at leads, 10 sec) 300 °C
Thermal Information?
Symbol Description Value Units
B Thermal Resistance 50 “CIW
Pp Maximum Power Dissipation® 2 w




